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Give us your batch programmers and 
we'll give you a t.p.team in one week. 


And that’s just one way CPG...The Language solves 
the current problems of programming in a 
teleprocessing environment. 

CPG...The Language™ is not a mere programmer 
productivity aid, not a simple collection of sub-routines, 
and not just a way to automate a few of the more 
standard t.p. functions. CPG is instead, a short, com- 
plete, thorough language specifically designed for highly 
productive development of on-line applications. And it 
is truly a major breakthrough in the industry. 

CPG...The Language™ is so easy to learn that anyone 
with a basic understanding of programming can do it in 
one to three days. And in a week of practical 
experience, even batch programmers can be fully 
competent at producing efficient t.p. programs. 

That’s because with CPG, programmers no longer 


have to address the entire concept of tele- \ 
processing. They simply write CPG programs 
which automatically translate into fully re- = ) 


entrant, multi-tasking, multi-threading programs. 

And CPG handles all the t.p. activities...even the 

more specialized ones like buffering, file 

handling, screen mapping and storage optimization. 
With CPG...The Language™ your programmers no longer 
have to be t.p. specialists, so you have a wider choice of 
programmers from which to select your t.p. staff. And 
with CPG, it’s no longer necessary to retain separate t.p. 
and batch programming teams. 

CPG...The Language™ frees your experienced program- 
mers for other valuable functions like systems analysis 
and design...areas where his high degree of expertise 
can be better utilized and more valuable to the company. 
CPG...The Language ™ lets programmers develop, test 
and implement on-line systems in less than half the time 
of conventional languages, using only a fraction of your 
hardware resources. And by making hardware more 
efficient and humans more productive, you can make 
data processing more responsive to the company it 
serves. 

CPG...The Language™ is the language for the most 
productive implementation of on-line systems. If CPG 
isn’t spoken in your shop, give us a call or write us. We'll 
be glad to teach you The Language. 
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Whatever your application requirements, Carterfone’s 5130 data For the best price/performance value in a data 
terminal offers all the flexibility you need. Designed to meet a full _ terminal, consider the flexible 5130, available 
range of user requirements, the cost-efficient 120 cps printer can from Carterfone through equally flexible lease, 
be operator-programmed to new applications simply and easily. purchase or rental plans. For complete informa- 
tion, call or write Carterfone today. 


In addition to outstanding applications flexibility, the 5130 provides 
smart bi-directional printing at 180 cps, 14 baud rates and a built- 
in 1k buffer to keep pace with incoming data. Attributes such as 
variable horizontal and vertical pitch, tabbing, forms control, 
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DECsystem-10s and -20s. 
The large interactive computers 
that can be as 
diversified as you are. 


Digital is changing the way 
you use large computers. 

A lot of people need to use your computer 
resources. Like engineers. Students. Financial spe- 
cialists. Secretaries. Project managers. Researchers. 

That's why at Digital, we’ve always designed our 
large interactive computers to take on a whole range 
of applications and continue to run efficiently. 

In fact, DECsystem-10s and DECSYSTEM-20s 
often handle more than a hundred different users 
running different jobs in a variety of languages. All at 
the same time. 

Now Digital introduces several new features that 
take this large system versatility even further. 
Advanced communications for 1981. 

Digital’s latest communications capabilities let you 
extend your computer resources to your most distant 
and diverse users. 

For example, you can use the new HASP and 2780/ 
3780 emulators for remote job entry and terminators 
for communications with IBM products. 

And you can use our latest networking software to 
set up communication links with virtually any other 
computer from Digital — even across architectures. 

The new DECnet-20 offers task-to-task communi- 
cations between nodes. Network file transfers. And 
network management. 

For DECsystem-10 users, there's also the latest ver- 
sion of ANF-10. With features like multipathing for 
simultaneous, multiple communications between 
DECsystem-10s. And because terminals are on-line in 
the network only when characters are actually being 
typed, you can add more users and get better produc- 
tivity from your entire network. 


New language enhancements for 1981. 

We’ve also continued to develop our full ae of 
languages. And because you can run multiple lan- 
guage applications simultaneously, you can choose 
the right language for every job. 

There's a globally optimizing FORTRAN. A full- 
featured mainframe COBOL, with multikey ISAM, 
certified against ANSI-74 Standard at the FIPS High 
Level. An APL that’s recognized as the industry 
leader. Plus highly interactive BASIC, ALGOL, and 
the new BLISS. 

We’ve even improved the operating systems. With 
a new GALAXY software package that can handle 
multiple batch applications simultaneously. 

For 16 years, Digital has led the industry in large, 
interactive, multiuser systems. 

Find out why. Call Digital’s Sales Representative 
nearest you for details on the lastest improvements to 
our DECsystem-10s and DECSYSTEM-20s. 

They’re the large interactive computers that can be 
as diversified as you are. 

Digital Equipment Corporation, MR1-1/M55, 

200 Forest St., Marlboro, MA 01752. Tel. 617-467-6885. 
European Headquarters: 12 Av. des Morgines, 
CH-1213 Petit-Lancy/Geneva. In Canada: Digital 


Equipment of Canada, Ltd. 


Wechange the way 
the world thinks. 





By Max P. Beere 


~POWER 


TELECOMMUNICATIONS 


e are living in a tele- 

communications era 

that is just now 

emerging. Telecom- 

munications has not 
totally emerged yet, but that’s be- 
cause of human frailty, not techno- 
logical weakness. 

For centuries, the idea that the fu- 
ture could be different from the 
past did not touch even the most in- 
telligent ‘minds. Agricultural so- 
cieties of the past were based on the 
thythm of seasons, and the future 
was regarded quite naturally as an 
endless repetition of the past. 
Therefore, a totally passive attitude 
toward the future prevailed. 

Now industry and science with 
their ever-increasing power over the 
natural environment are causing 
man to change his ideas about the 
future. The future no longer resem- 
bles the past, and more and more 
dynamic change is the norm. One 
must adapt to change or suffer what 
Alvin Toffler calls Future Shock. 
This is true not only for individuals, 
but also for institutions like corpo- 
rations. 

We can no longer afford to back 
into the future while looking only at 
the past. Nor can we afford to disre- 
gard the past and march resolutely 
into the future. For as Shakespeare 
so aptly put it in his Tempest solilo- 
quy, ‘The past is prologue.” 

An understanding of the past con- 
cerning communications and com- 
putation will surely help us under- 
stand the future of telecommunica- 
tions. It wasn’t too long ago that the 
developers of the first computer felt 
that four computers, more or less, 
would satisfy the world’s computa- 
tion needs! And, it was merely 100 
years ago that Western Union 
turned down an offer to purchase 


Max P. Beere is vice-president, 
Management Service Division, ICS 
Group, Inc., Torrance, Calif. 


WEVE UNLEASHED IT. 
CAN WECONTROLIT? 


the fledgling Bell System for 
$100,000 because “the telephone 
wouldn’t amount to anything — it 
was just a toy.” 


Strange Union 


Today we exist in a world where 
computers and communications 
have become inextricably entwined. 
It’s an entwinement of power poli- 
tics and protocols of services, sys- 
tems and software; an entwinement 
of architecture, accolades and, yes, 
atrophy. 

It’s a strange union to behold. It’s 
a union of competition, entrepre- 
neurship and controlled monopoly 
— strange bedfellows. It’s a union of 
vision and change, a combination of 
technological advancement and in- 
tellectual acceptance. It’s a blend- 
ing, this computer-communication 
relationship, that is moving too fast 
for comfortable tolerances. But, tol- 
erate we must, and learn it we will, 
if we are to maintain mastery over a 
creation of technology and need. It 
is difficult to stand still in this envi- 
ronment of computer networks, and 
dangerous to allow oneself to slide 
back or adopt a myopic view of the 
status quo of things to come. 

It is in keeping with this reasoning 
that we must recognize our place of 
contribution in this fascinating 
world of involvement of uneven 
power — a world of unused and 
overused power. It’s a world, by the 
way, where man is omnipotent and 
yet a fly speck, dwarfed by the in- 
tellectual magnification of his own 
mind. Is the computer man’s ser- 
vant or his master? 

We must learn to deal with this 
new situation where computers as 
we have known them — large, com- 
plex and foreboding — are disap- 
pearing. Yes, disappearing, ceasing 
to be. It’s a peculiar metamorphosis. 

The centralized computer, large 
and monolithic, must communicate 
with its periphery. It reaches out to 
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“Man is beginning 
‘a new development cycle — that of 


extending and magnifying his intellect.” 
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Figure 1: From approximately 1820 to 1930, communications and computing 
technologies advanced along parallel, but unrelated, paths. An important turning 
point occurred in 1876 with the invention of the telephone. The telephone 
changed the form of data from the digital square wave to the analog sine wave, 
providing a more powerful base for advances in voice communication technol- 
ogy. 
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Figure 2: From 1930 to 1960, the foundation was being laid for the development 
of the electronic digital computer. Previous tools developed by man, such as the 
wheel, the telescope and the airplane, had been perfected to magnify man’s 
physical power; the computer was the first important new tool designed to ex- 
pand his intellect. The parallel but unrelated paths of computing and communi- 
cations began to converge in 1933 when a centralized “counter” was used to 
calculate the odds at a suburban Chicago race track. 
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absorb information or data, regurgitat- 
ing some seemingly cryptic notations 
understood completely by no one and 
partially by a rare few. The interesting 
part — the exciting part — is that as we 
learn more about computer technol- 
ogy, more about communications (or 
more properly, telecommunications 
when dealing with data movement), 
we are able to make our jobs simpler 
and more productive. Of course, the 
computer itself becomes more com- 
plex, more self-aiding and more perva- 
sive; thus, we are concerned less and 
less by it and more and more by what 
we wish to accomplish with it. The 
computer is disappearing. 

While computers appear to be dema- 
terializing, telecommunications  ser- 
vices seem to be materializing. We 
never used to worry about communi- 
cations; the telephone company did 
that for us — without choice on our 
part, I might add. Today, we have a 
new challenge to explore — the chal- 
lenge of computer/communications 
service, and the proffered synergy. 


Look Backward 


Let’s look back to see how we got 
where we are — somewhere adjacent to 
a data implosion, not explosion. An 
explosion we know how to control. We 
do it every day when we drive our au- 
tomobiles with their internal combus- 
tion engines to work. But an implo- 
sion, the sudden release into a vacuum, 
is very difficult to control, which may 
be part of our challenge. 

If we go back a little more than 100 
years (see Figure 1), we can gain a very 
good perspective because we are about 
100 years from Babbage’s Differential 
Engine and Morris’ telegraph to 
today’s first on-line, real-time data ap- 
plications. Up to 1930, communica- 
tions and computation technology had 
advanced in unrelated but parallel 
paths. For the first half-century, the 
communication industry was satisfied 
with the digital approach to data trans- 
mission as represented by the tele- 
graph invented by Samuel F.B. Morse. 
In 1876, the invention of the telephone 
by Alexander Graham Bell changed 
the form of data from the digital 
square wave to the analog sine wave, 
thereby providing a more powerful 
base for this budding voice communi- 
cation technology. 

In both camps (see Figure 2), even in 
this early period of development 
(1930-1960), the foundation was being 
laid for what was to be one of the most 
important contributions to mankind — 
the development of the electronic com- 
puter as the tool for expanding and ex- 
tending man’s intellect and the bud- 
ding communications industry, which 
was to become the tool to link man’s 
intelligence with it. 


Existing Challenges 


Since man first stood upright, he has 
developed tools to deal with existing 
challenges. Those first tools included 
clubs, which equalized the primitive 
homo sapien’s chances of survival 
against such antagonists as the saber- 
toothed tiger. The club, which magni- 
fied man’s muscle, gave way to other 
arm extenders such as the spear, arrow 
and gun; the wheel lengthened man’s 


legs and lightened his load; the air- 
plane extended his horizons and ex- 
panded time; and the telescope has 
shown him other worlds. All these 
tools and their many relatives have 
been perfected and used for thousands 
of years to magnify man’s physical 
power. Until recently, man has been 
satisfied with this extension and am- 
plification of his muscle power. 


Magnifying Intellect 


Now a new era is dawning. In no less 
primitive sense, man is beginning a 
new development cycle — that of ex- 
tending and magnifying his intellect. 
And that era really began in 1933 
when we experienced the marriage of 
computers and communications. 

It occurred at the Arlington Park 
Race Track in suburban Chicago. The 
calculation of the odds for the various 
races was hopelessly slow. To solve 
this problem, a system was devised 
that used on-line communications to 
control every ticket-issuing machine. 
When the seller pressed a button to is- 
sue a ticket, the information was trans- 
mitted to a centralized counter. After 
the counter had been updated, a signal 
was returned to the ticket machine, 
which allowed the ticket to be issued. 
The odds were now readily calculated 
from the contents of the counter. It 
was this application that broke the 
parallel trend of the communications 
and computations industry and started 
their inevitable convergence. Also dur- 
ing this time the communications in- 
dustry developed TWX, facsimile ser- 
vice and microwave transmission. 

On the computation side, we see the 
development of Harvard’s Mark I cal- 
culator, BTL’s relay computer, the 
Eniac, the first electronic computer 
and the Edsac, reputed to be the first 
stored program controlled machine, a 
concept that will have revolutionary 
impact on both industries. 


Entwinement in Earnest 


In 1951, the entwinement of commu- 
nication facilities and computer tech- 
nology began in earnest with the de- 
velopment of American Airlines’ ‘‘Re- 
servisor System.” This was an on-line 
system that connected many outlying 
locations to a centralized computer via 
common carrier facilities. Computa- 
tion for remote locations had been ac- 
complished prior to this, but never via 
common carrier facilities of this mag- 
nitude. Our nonparallel paths started 
approaching each other at an increas- 
ing rate. This event was indeed a sig- 
nificant one, for as fast as the com- 
puter industry brought forth a ma- 
chine to help science and business, the 
communications industry provided the 
means to get information from its 
source to the computation site. 

In 1960, wideband load sharing (see 
Figure 3) among widely dispersed 
computers was a unique approach to 
computer use, economics and effi- 
ciency. Real-time, on-line computer 
use made its debut in 1961 with the 
Howard Savings Bank installation in 
Newark, N.J. Here we allow the out- 
side environment, via communica- 
tions, to control the computation. 
Heretofore, the computer had con- 
trolled its environment. 
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NOW EDP AND 
COMMUNICATIONS 
MANAGEMENT 

ARE TALKING AND 
SWITCHING DATA 


..-all on one system! 


It's all possible on the ROLM® 
Computerized Business Telephone 
System (CBX) with the new Data 
Communications feature. 

There are real advantages to 
switching both voice and data ona 
telephone system. And, now it’s faster — 
and more economical than ever before 
on one truly integrated system. If your 
company is evaluating a new telephone 
system, the digital ROLM CBX with the 
Data Communications feature has to 
be considered. 


Data Speeds go up— Costs go Down! 
The ROLM CBX can give you speeds 


up to 19.2 kbps per connection for 
asynchronous data, at less cost than a 


Any ROLM CBX can be the hub of an integra- 
ted voice and data communications system. 


single 1200 bps modem. Advanced data 
submultiplexing techniques allow up 

to 40 data connections to be handled in 
the system bandwidth of a single tele- 
phone conversation. 

It’s done digitally— never converted 
to analog unless you need to go offsite, 
and then you can pool your modems 
to cut down on the total needed. Digital 
switching means you need fewer 
computer ports and trunks, and no 
modenss for intra-facility communica- 
tions... with increased user access at 
significantly lower cost. 

The Data Communications feature for 
the ROLM CBX has all the benefits of 


data switching plus the same automatic 


I wish I'd 
thought of that! 


route selection schemes used for voice, 
to help reduce toll costs. New features, 
such as automatic queuing for busy 
resources and one-button automatic con- 
nection of frequently called numbers— 
plus a package of management informa- 
tion, test and control features — 
contribute to enhanced productivity 
and savings. 

All it takes are a few Simple Elements 
If you're already using a ROLM CBX, 
you can add data switching capability 
easily and inexpensively. All it takes are 
a few circuit boards, new software, and 
an interface unit for each data con- 
nection. And because you use the same 
telephone wiring you use for voice, 

the Data Communications feature can 
be installed in any ROLM CBX in less 
than a day! 

What about the Office of the Future? 
You'll be ready for it, without major 
capital investments. The Data Commu- 
nications feature can be expanded 
incrementally as your needs dictate. It’s 
designed to keep your options open, 
and it’s available for your future now. 


Call Toll-Free Today. 


Put the future of your data communi- 
cations in your hands now. Pick up the 
phone and call: 


(800) 538-8154" 


More than just talk. 


Telecommunications 


ROLM Telecommunications 
4900 Old Ironsides Drive, M/S 525 
Santa Clara, CA 95050 


* Alaska, California and Hawaii residents, 
call (408) 988-2900, ext. 3025 











IBM Communication Network Users: 


Introducing the 
20000-keystroke/hour 
data entry terminal... 


It edits like a mainframe, accepts 
multi-media input, batches on’ 
polled lines, and costs peanuts. 


We call it Raytheon’s Entry 80 Series. 

It consists of four data entry packages that run 
on Raytheon’s new PTS/1200 terminal systems. De- 
pending upon the package you choose, you can make 
3270-type terminals behave like key-to-disk-type ae 4 
entry stations, RJE batch consoles and work stations, op 
ultra-high-performance 3270 devices, or a combina- 
tion of all three. 


ye AYSOLVE Reb aas eee kReit) ele eeee pb tu meee ee 


‘mance on-line and off-line data entry 
system for use in a dedicated 3270 environment adds 
local format storage, local record storage, alternate batch 
or interactive communications, format generation and 











stroke production/editing mode. 
With AVERAGE rates up to 20,000 keystrokes an hour. 
With extraordinary batch validation features. With 


multi-media input from communication lines, disks, ie I] d . 
tapes, card equipment and keyboards. With multiple re | to Fe | YY ‘ Soaps 


supervisor stations, user ID protection/restriction, oper- 08 343 66/6 
ator statistics. And it stores batches for transmission in “6. si 


queued batch 2780/3780/HASP mode. 


a high degree of data validation to interactive 3270-type RAYDATA i is a high-end data validation soft- + 
networks. It makes operators more productive, net- ware package that incorporates 
works less burdened and host processors freer to do all of the features of RAYDATA I, and adds heavy edit- 
other tasks. rf ing functions such as arithmetics, ISAM file and table 

look-up, batch balancing, and 16-register logical pro- 
converts your current interactive 3270 Se tee re Leu i 
RAYKEY dedicated network into a multi-function Se ee Re eee 
ae ene 2 ROE ee oper mca ed acm Grn osc toee ace 
system that can do local processing as well as the edit, fA goats ae ne 
validation and storage functions of RAYSOLVE. — al aed Sen can fit precisely the 
; requirements of your applications. 
; Pick a package now—for peanuts—and find out for 
ee ADC e.N i Oo se CCR Rta Co * yourself about the power of Raytheon’s new Entry 80 
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RAYTHEON DATA SYSTEMS 
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Word Processing Systems — Minicomputers 
Telecommunications Systems 


1415 BOSTON-PROVIDENCE TURNPIKE 
NORWOOD, MASSACHUSETTS 02062 


Datapoint: The Future Works Now 


“Datapoint business computers 
are designed for the only thing management 
can predict with certainty.” 


“Change.” 


or o make the decision that’s 
right for today, you must keep 
one eye on tomorrow. It won't 
be enough for your next computer to 
solve today’s problems well. It must 


also be ready to solve tomorrow’s. 


Word Processing, Electronic Mail, 
Voice Communications. You're 
going to need them all. 

This is the first computer that 
handles all the basic business func- 
tions — data processing, word pro- 
cessing, electronic message service, 
and management of voice and 

data communications. 

All functions are truly inte- 
grated and available at every 
workstation. You can enter data ... 
compute and file... retrieve and in- 
corporate in text...and transmit to 
other workstations across the hall 
or across the nation. This is 
Datapoint’s Integrated Electronic 
Office, a unified approach to office 
automation with virtually unlimited 
growth potential. 
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Datapoint workstations integrate 
data processing, word processing, 
and electronic mail utilizing a 
common data base. 


The cornerstone is a local network 
that’s at work now. 
Datapoint introduced local net- 
working over three years ago. Now 
more business is processed on 
ARC™ coaxial networks than all 

other cable systems combined. 

ARC networks -enable work- 
stations, processors, printers, and 
files to be linked together so that all 
resources are available to all users. 
And users may access physically 
distributed files as a common in- 
formation base containing both 
words and data. 


You decide what to start with, what 
to add next. 

Start with a single workstation or a 

small cluster. Order data processing 

and word processing to begin. 

Graduate to communications man- 


Vic Poor is Executive Vice President of Research and Development at 
Datapoint. He pioneered dispersed data processing, designed the first 
computer-on-a-chip, and developed ARC™ —the most widely used coaxial 


network for linking business machines. 


agement and electronic mail as you 
go along. Or vice versa. 

A choice of compatible pro- 
cessors and a broad range of periph- 
erals allow you to match capacity 
precisely to the job. 


ARC 
Local 
Network 


MULTIFUNCTION 
WORKSTATIONS 


Datapoint Attached Resource 
Computer™ Networks are 
delivering results now in more 
than 1000 customer installations. 


LOCAL 
MULTE 


FU = ‘TION PRINTER 


PROCES: 


LOCAL 
SHARED LOGIC 


EMOTE 
MULTIFUNCTION 
PROCESSORS 


LOCAL 
MULTIFUNCTION 
SSOR 


VOICE COMMUNICATION 
MANAGEMENT SYSTEM 


COAXIAL CABLE 
UPTO4 MILES 


Stop replacing hardware. Stop 
rewriting programs. 
Many computers bog down trying to 
provide more and more functions to 


more and more users. This one 
won't. 

With ARC you can add process- 
ing power, workstations, storage, 
and peripherals as your needs 
require without constant repro- 
gramming. And no matter how 
large the system grows, you'll still 
get responsive performance at each 
workstation. 


With conventional computers you 
can only add processing power in 
large, expensive steps. With ARC, 
you can add power in small incre- 
ments, closely matching capacity to 
user needs. 


Word processing with new search 
power. 
Add word processing to existing 
workstations whenever you’re 
ready. Because WP and DP are truly 


integrated, you can retrieve infor- 
mation from DP files and incorpo- 
rate it into WP documents. 

And Datapoint word processing 
offers you a productivity tool no one 
else can. It’s AIM™, Datapoint’s As- 
sociative Index Method™. With AIM 
you can search files and documents 
by their content. You don’t need to 
know the document number or title. 

Search by subject or a remem- 
bered phrase. AIM will find every 
document or data file in which the 
key words occur. 

Electronic message capability 
allows completed documents to be 
transmitted to other Datapoint 
workstations, cutting paper work 
and speeding communications. 


Cut long distance telephone costs up 
to 40 percent. 


Your telephone expense may be 
rivaling your data processing costs. 
We can help there, too. 

The Datapoint Long Distance 
Control System operates with your 
existing PBX or CENTREX and au- 
tomatically routes each long dis- 
tance call over the least-cost line. It 
can hold specified calls until a low- 
cost line becomes available. And it 
prints out information on phone 
costs and traffic to let you optimize 
and control your telephone usage. 

You get an immediate reduction 
in telephone charges, plus the ability 
to interleave voice, message, and 
data traffic through integration with 
ARC. 


Begin now. We’re ready with service 
and support. 

Datapoint systems 
have been proven 
in more than 30,000 
user locations and 
are backed nation- 
wide by over 800 
customer service 
engineers. 

For more information, send for 
‘The Executive Guide to the Inte- 
grated Electronic Office.” Write: 
Datapoint Corporation, Corporate 
Communications T-41CW, 9725 
Datapoint Drive, San Antonio, TX 
78284. Or call (512)-699-7059. 


DATAPOINT 





In 1963, with the introduction of 
Touch-Tone dialing, Picture Phone and 
graphics display devices, it would 
seem that business at last had all the 
help needed to do the computation job. 
But no! The ultimate, or nearly so, was 
yet to arrive: Project MAC, in the 
same year, announced the perfection 
of work they had been doing in the 
field of time-sharing a computer with 
many and diverse users. 

This ability of one computer to share 
its time with many input/output de- 
vices scattered throughout the U.S. or 
even the world, was an event of ex- 
treme importance to industry. The gi- 
ant computer facility was within reach 
of the small businessman, who up to 
that time could not afford an installa- 
tion of that magnitude. Communica- 
tion and computation became inextric- 
ably entwined. 

The computer received its share of at- 
tention. In 1970 (see Figure 4) the next 
half-generation was ushered in with 
the advent of the minicomputer, which 
served to strengthen the tie and com- 
pound the relationship between the 
two technologies. 

According to established patterns, 
the fourth generation was expected to 
emerge in 1977, if not sooner. As a 
matter of fact, it would have made its 
debut in 1970 but for an interesting set 
of circumstances: the third-generation 
hardware was technically ready to be 
replaced by the fourth, but it inad not 
yet reached financial obsolescence. In 
addition, third-generation software 
was not completed until three or four 
years after its introduction. Software 
was lagging behind about one-half 
generation. So to catch hardware up to 
software, the minicomputer was intro- 
duced using third-generation software. 


Fourth Generation 


If I interpret an article by The 
Diebold Group correctly, there is good 
reason to believe that the fourth gener- 
ation computer will not appear in the 
marketplace until sometime in the 
early 1980s. There are three basic rea- 
sons why this will occur. 

The first reason is a matter of simple 
economics. The current installation of 
third-generation equipment will have a 
delaying effect on the advent of the 
fourth generation, as equipment in- 
stalled in the late 1970s will have a 
useful life of almost 10 years. 

The second is technological, and is 
related to the disparity between hard- 
ware and software capabilities. In or- 
der to effectively use the concepts 
characterized as fourth-generation, 
there will have to be a major break- 
through in the software area. Modular 
software, written to operate within a 
flexible architecture and capable of 
running on a variety of processors, is 
required. Pressure from users and 
competition from software companies 
will cause computer manufacturers to 
focus their resources and capabilities 
on the software area. The speed with 
which software breakthroughs can be 
accomplished will pace the introduc- 
tion of the fourth generation of equip- 
ment. 

The third, and possibly most impor- 
tant reason to management, is the ease 
of transition that will be mandatory 


for acceptance of another new genera- 
tion of data processing. The upheavals 
associated with previous generations 
will not be tolerated by today’s sophis- 
ticated users. The fourth generation 
must allow for a smooth and gradual 
transition from previous equipment. 


Polyprocessor Reticulum 


Expansion in the 1980s will come 
from gradual addition and enhance- 
ment rather than instant replacement 
of machines. This gradual evolution in 
the fourth generation era, an era I call 
the ““Polyprocessor Reticulum era,”’ is 
happening now and is being assisted 
by the timely introduction of the mi- 
croprocessor, ROMs, Proms, bubble 
memories, fiber optics and the whole 
chip logic eruption, which is also felt 
in the communications side in solid- 
state central offices and all digital pri- 
vate lines and switched services. 

We are now faced with a problem 
that can be resolved only by human 
behavior modification. We must accept 
the “unity” of the convergence of 
computers and communications. We 
must begin to understand the off- 
spring, for in an evolutionary sense, 
the parents in their unchanged state no 
longer exist. Consequently, in an ef- 
fort to bring attention to the existence 
of the progeny, I gave it a name: Poly- 
processor Reticulum (PPR) from poly 
(meaning many), processor (meaning 
computer) and reticulum (meaning 
network of cells or network of needs 
or users). 

The PPR (see Figure 5) idea is born of 
progress and the marriage of comput- 
ers and communications technological 
advancement. It is an amalgam of 
value-added network services, solid- 
state switching, microprocessors, chip 
memories, data base management and 
terminal advancement — a way to 
bring the cost of telecommunications 
down to the worth of the data. 

The PPR in theory rushes us into the 
era of the fourth-generation computer: 
the Polyprocessor Era! A PPR is a net- 
work of intelligent information-pro- 
cessing elements, distributed locally 
and remotely. It is governed by a soft- 
ware system that enables each module 
to dynamically alter its basic character- 
istics to fit the individual’s problem- 
solving needs. 

I feel the PPR will be the first evolu- 
tion not dominated by technology, 
hardware or the computer manufac- 
turers. The system architecture will be 
shaped by the computer user and his 
specific problem-solving needs. Such 
needs are 

¢ The ‘pearance of a system dedi- 
cated to the user’s problem and one he 
can interface without the intervention 
of an application programmer. 

¢ The service must be available to the 
user at all times and optimized to his 
needs. 

¢ The user wishes only to be charged 
for the time and resources actually in- 
volved in solving a particular problem. 

e For the first time the user must be 
viewed as an integral part of the sys- 
tem along with hardware, software 
and linkages. We are looking at the in- 
troduction of available distributed 
computer power at up to 100 times the 
speed and storage capacity of today’s 


“The PPR will be the first evolution 
not dominated by technology but by the 


computer user and his problem-solving needs.” 
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Figure 3: Two other key developments occurred in the early 1960s. In 1961, a 
real-time, on-line computer debuted at the Howard Savings Bank in Newark, N.J. 
And in 1963, Project MAC completed work on a time-sharing service in which 
one computer could service multiple and diverse users, putting computer power 
into the hands of small businesses. From this point on, communications and 
computing were inextricably entwined. 
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Figure 4: The introduction of the third-and-a-half generation minicomputer in 
1970 strengthened the ties and compounded the relationship between communi- 
cations and computing technologies. Fourth-generation computers, expected to 
emerge around 1977, probably won't appear in force until the early '80s. The 
fourth generation is expected to be characterized by gradual addition and en- 
hancement rather than instant replacement of machines, an evolutionary process 
called Polyprocessor Reticulum (PPR ). 
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“The future is rushing in upon us 
too fast to allow for the comfort 
of doing things the way we always have.” 


TI 1860 


eon 
TELEPHONE 
e 


TELETYPE 
| wx 


* MICROWAVE 
e 


COMMUNICATIONS 


KEY 
PUNCH 
HOLLERITH 
| CAR 
OIF FERENTIAL 
ENGINE | 
Hit] 


1820 








1860 1900 §=: 1920 


Figure 5: The Polyprocessor Reticulum represents the consummation of com- 
puters and communications technological advancement. A PPR is a network of 
intelligent information processing elements, distributed locally and remotely. The 
network is governed by a software system that enables each module to alter its 
basic characteristics to fit the individual’s problem-solving needs. 
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systems at one-tenth the cost. To quote 
Captain Grace Hopper, USN, ‘We are 
looking toward systems of computers 
rather than computer systems.” 

Telecommunications managers need 
worry no further than the plug in the 
wall: whatever they put in will be de- 
livered correctly to the proper location 
and at a cost based on data transferred. 
They will now be able to concern 
themselves with optimization of the 
total business system rather than the 
nuts and bolts of the transmission sys- 
tem. I forsee the day, now starting, 
when terminals will be plugged in like 
toasters and business begins immedi- 
ately with whomever has been author- 
ized for access. 

In any evolving technology, there are 
always more questions than answers. 
But questions usually mean opportu- 
nity. Not easy opportunity in this case, 
because answers come hard. The net- 
work architecture that will be required 
to meet our future needs has probably 
not been identified yet; but some- 
where, in some company, in some lab, 
the basis for it exists. We don’t lack for 
hardware or the ability to put it to- 
gether. We are beginning to under- 
stand our needs consistent with what's 
available to meet those needs by way 
of systems, but we really aren’t build- 
ing them yet. Not the efficient cost- 
effective nets, not the transparent nets 
that can meet all needs, all terminals 
and at a realistic price. We have 
started, we’ve begun, but we don’t 
have complete control of the software 
yet, which means we really don’t have 
complete control of network technol- 
ogy. Not yet. 

What this new technological envi- 
ronment suggests is the need for be- 
havior modification on our part. No 
longer can we depend on the black 
boxes or the black box mentality of the 
past — that is, modems, multiplexers, 
controllers and terminals — to stand 
alone and do the job they were initially 
designed to do. The names have not 
changed, but the unit's capability has. 
The scattering of logic (microproces- 
sors and memory) into these devices 
has now made them interdependent. 

The user with his black boxes and his 
black box mentality now exists in a 
system environment where his* com- 
munications units are part of a system 
of distributed logic or distributed pro- 
cessing. What the user needs now is to 
understand the significance of his dis- 
tributed logic situation. He needs sys- 
tems integration and service education. 
The future is rushing in upon us too 
fast to allow for the comfort of doing 
things the way we always have. In or- 
der to take advantage of the future, we 
must release the past. We must dispose 
of the black box mentality and, 
through behavior modification, use 
today’s tools to solve today’s prob- 
lems. 

In looking toward releasing ourselves 
from the past, a very important hap- 
pening has occurred. After the begin- 
ning of our ‘technology era’ covering 
computers and communications, we, 
the users, were at the mercy of the sci- 
entists to develop the systemis and ser- 
vices needed to better accomplish our 
business objections. Sometimes the 
technologists tried to understand the 


market and interpret its needs in the 
form of new computers and new com- 
munications systems. Most often, 
however, the scientists and engineers 
merely invented what they did best (or 
had a personal interest in) rather than 
trying to interpret market needs. Thus, 
the market constrained its needs to use 
the products of this somewhat inbred, 
self-serving technology block. This 
has not always been the case! 

Let’s look back one more time for a 
clue to future solutions. 

In 1832, Samuel F.B. Morse invented 
the telegraph and its alphanumeric 
code (see Figure 6). He did it because 
he could understand a need and had 
the ability to use existing tools to meet 
that need. Samuel F.B. Morse was nota 
scientist by trade, but an artist — a 
painter and sculptor. 

In 1876, Alexander Graham Bell in- 
vented the telephone, not because he 
was a great scientist, but because he 
was close enough to the need as a user 
to understand the need. And again, he 
was a man who could understand and 
use the tools at hand. Bell was trying to 
invent a “tin ear’ so he could better 
understand how to teach deaf children 
to speak. 

At the turn of the century, an under- 
taker in mid-America by the name of 
Almon B. Strowger (see Figure 8) be- 
came concerned because he feared that 
the manual telephone central office 
operators were misrouting some of his 
business calls. He invented the rotary 
telephone switch, sometimes called the 
Strowger switch, many of which are 
still in use today. They are only now 
beginning to be replaced by elec- 
tronics. Strowger was not a scientist, 
but he knew what he needed and how 
to use the available tools to turn a can, 
some cork, string, pins and wax into 
one of the great inventions of the 20th 
century. 

The development of the computer 
over these many years has been so 
technically forbidding to deal with that 
only the most dedicated scientific 
minds could use this tool that magni- 
fies man’s intellect! Up to now, that 
was the case; but it is going to be dif- 
ferent. Once we have made the mental 
readjustment that allows us to under- 
stand that the fourth generation com- 
puter communications combination 
has given us an immensely new and 
useful tool that we, the users, can un- 
derstand and use, there is no end to 
what new wonders will emerge from 
the minds of the actors, the under- 
takers, the tinkerers, the tailors and 
yes, even the engineers of today. (We 
don’t make many candlesticks any- 
more.) 

We are entering a new era. We are 
about to experience a resurgence of 
needs being filled by the people who 
need! We shall not have to adjust to 
someone else’s interpretation of our 
needs merely because they can under- 
stand the tools of invention. We, the 
users, now have that power to unleash 
our minds directly rather than through 
disinterested third parties. 

The better mousetraps that are 
devised from this man/machine inter- 
relationship via the power of telecom-. 
munications will most certainly catch a 
mouse! 





“Here are four reasons why we 
Switched to NCR,” says Dale A. Dooley 
of the lowa Transfer System. 


DOOLEY: 

The lowa Transfer System 
is the first electronic funds 
transfer system to operate 
statewide. Over 85 per- 
cent of the commercial 
banks in lowa are support- 
ing members. We recently 
installed an NCR 8450 as 
the central element — the 
switch — in our network. 


NCR’s SCHULTE: 
It’s the element that 


makes the remote connec- 


tions, so that every termi- 
nal has access to every 
bank on the network. All 
across the state of lowa. 


DOOLEY: 

Our first reason for going 
to NCR is monetary. With 
NCR, our costs are sub- 
stantially lower than under 
our previous arrangement. 


NCR’s SCHULTE: 


And at least a bit lower than the other alternatives you 


explored. 
DOOLEY: 


Then there is the support we received from NCR and 
from you, Jim. And NCR’s known commitment to EFT. 


NCR’s SCHULTE: 


Dale A. Dooley (left) is executive director of lowa Transfer System, 
Inc., in Des Moines. Jim Schulte is NCR district manager. 


ence with this system. Our 


NCR representatives have 
parallel specialties so they 
can be more responsive to 
the problems peculiar to 
their industries. It’s a 
concept that is working 
well for us. 


DOOLEY: 

The third reason is soft- 
ware. Only NCR could pro- 
vide the switch software 
we needed when we had to 
have it. 


NCR’s SCHULTE: 

Not only did we meet the 
deadline, but the transition 
to our system was very 
smooth. 


DOOLEY: 

Finally, our decision was 
influenced by the depend- 
able performance of the 
other NCR systems 

within the network. And we 
have had the same experi- 
uptime level has been very 


high — a critical consideration when you’ re talking 


about a network switch. 


In the NCR office nearest you, there is an account 
manager like Jim Schulte who specializes in your 
industry and knows NCR systems. Learn how an NCR 
system can help you. Phone him at the local office. Or 


NCR representatives are specialized. All the people in 
my group work exclusively with financial institutions. 
So we are in tune with current financial trends. Other 


write to EDP Systems. NCR Corporation, Box 606, 
Dayton, Ohio 45401. 


Complete Computer Systems 
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INTERVI 


eople at almost every level of society 

these days seem increasingly aware of the 

latest technology and of its growing im- 

pact on their lives. Do you think the 

things that have concerned computing 
and data processing professionals for years are fi- 
nally gaining the attention of the general public as 
never before? 


Unquestionably the technology is working itself 
well beyond the computer cult, shall we say, that 
has been the primary user of this technology over 
the last 10 or 15 years. I think this [proliferation 
into general society] is going to really explode on an 
exponential growth curve over the next four or five 
years in terms of the mass consumption of various 
services that involve data communications. 

I think it very likely that the TV set will probably 
become the most widely used terminal within the 
next several years. I don’t know whether it will be 
1985 or maybe a little later than that. 

During the 15 years or so that I’ve been in the 
business, I’ve observed that there are always people 
with a vision of the future who can predict pretty 
accurately what is going to happen, but what they 
predict never happens anywhere near as quickly as 
they say it will. So when one makes rather earth- 
shaking projections about how quickly these things 
are going to occur, you can usually slide them out 
several years and find that to be much more realis- 
tic. 

To a great extent this goes to the heart of your 
question. You can have all this technology. But if 
the masses who are potential users of that technol- 
ogy are not educated sufficiently to appreciate 
what it can do for them, you will find it going to 
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waste. A lot of the shortages [of skilled personnel] 
in data processing and certainly. in data communi- 
cations have led to much of the delay that has oc- 
curred [in delivering new generations of products]. 


John McCarthy, a winner of the [ Association for 
Computing Machinery’s] Turing Award, observed 
that in the first three or four decades after the ad- 
vent of the computer there has been no real revolu- 
tion in the way people live comparable to what oc- 
curred after the invention of, say, the light bulb or 
home refrigeration. But he added that the ““com- 
puter revolution” is now just about to begin with a 
vengeance because the technology is entering the 
public consciousness through the home and educa- 
tion. Do you agree? 


I don’t think we can talk only about the computer 
revolution now. We have to tie in telecommunica- 
tions in its purest form. I am really referring to the 
combination of computer technology, telecommu- 
nications and the energy situation, all of which will 
collide at a certain point in time. 

It’s very obvious to me that the days of people 
jumping on airplanes and flying casts of thousands 
to business meetings are fast going into the past. 
Telecommunications technology, which to a great 
extent will be a major user of computer systems not 
only as an integral part of controlling a network 
but also as an end user of these systems, will be- 
come a very real and bona fide substitute for a lot 
of physical travel in business. 

This is not a new concept at all. But I think we'll 
find in the next several years a lot of people using 
telecommunications and teleconferencing — in fact 
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being forced to do so by their organizations — to 
carry on business meetings and perform their jobs 
in a way that involves massive uses of telecommu- 
nications, whereas in the past it may not have in- 
volved any use of telecommunications whatsoever. 


Lewis Branscomb, IBM’s chief scientist, said re- 
cently that telecommunications might have just the 
opposite effect. That is, teleconferencing and elec- 
tronic mail systems might increase rather than re- 
duce travel by freeing up business executives to 
spend more time on interpersonal relationships. 


I would agree that certain types of individuals will 
be freed up. Business, let’s face it, will always be 
carried out between people, and there is no technol- 
ogy anywhere that is ever going to change that. But 
what you will find is that the number and kind of 
people who will be influenced as Dr. Branscomb 
suggests will be rather small, although they will be 
freed up from much of the drudgery of business 
meetings today. 


Twenty years ago, did you foresee a lot of what 
has since happened in the technology, or have you 
been amazed at the rate of progress? 


I have not been all that amazed by what has come 
into the market in the area of telecommunications 
technology. 

One thing you do learn when you study technol- 
ogy in a university environment is that you tend to 
be uncontaminated by the political 
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dimensions of the business world. You tend to view 
things more in terms of what they could be rather 
than what they really are. So some of the basic 
characteristics of satellites, very intelligent net- 
works and all the good things that have taken the 
world by storm in the last couple of years were 
things that I could pretty easily see coming into 
their own in time. 

What was hard to appreciate 15 or 20 years ago 
was how unbelievably difficult it really is for a lot 
of these things to happen, given the constraints im- 
posed by very large organizations. The best exam- 
ple I can think of is Bell’s Advanced Communica- 
tion Service (ACS). That is a networking technol- 
ogy and a concept that they must have had in the 
laboratory for a minimum of 15 years, if not longer. 
But taking a behemoth like ACS from the laborato- 
ry into the marketplace in a meaningful way is re- 
ally incredible. 


How did you get into telecommunications? 


I was working at the Systems Engineering Labora- 
tory at the University of Michigan. We had a large 
number of graduate students who were concerned 
with various aspects of modeling time-sharing sys- 
tems and building queuing models of operating 
system behavior. I decided that I didn’t want to be 
Serial No. 32 in that long line of people coming out 
of there, so 1 shopped around with two or three of 
the professors I knew on campus who I thought 





When it comes to distributed data processing, 
Sperry Univac Minicomputers provide an ease of use 
and flexibility you can't find anywhere else. 

Our V77 minicomputer family takes the worry out 
of DDP — because we offer a unique variety of con- 
figurations fitting virtually any DDP environment you 
may have. Letting you retain central control. And put- 
ting problem-solving tools where the problems ate. 
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growth. And you don't have to be planning a large 
system. When your mainframe needs upgrading, the 
lower cost of our V77s can reduce the load on the main 
system, or handle separate functions. And’ V77s as 
communication processors can significantly reduce your 
remote terminal communications costs. 
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had a good vision of the future. I also 
evaluated them as people. I found one 
that I had a very high regard for who is 
now the chairman of the department at 
Princeton, Bruce Arden. He suggested 
in 1964 that communications was the 
place where all the action would be in 
the ‘80s. He accurately indicated that 
there would be an unlimited amount of 
opportunity for anyone who wanted to 
go into that area. 

I found in that setting that I had to 
educate myself. It became necessary 
not only to educate myself but also to 
educate some of the other members of 
the faculty about some of the dimen- 
sions of the communications game that 
I was working in so that they could ap- 
preciate the nature of the contribution. 

One funny story came out of the pro- 
cess of getting my dissertation. The 
problems that we face in optimizing 
communications networks to a great 
extent are so complex that they defy 
any types of traditional analytic 
methods and closed forms solutions. 
My view was that the contributions 
had to be evaluated in a completely 
different way. I thought it would be a 
cop-out not to work on those problems 
just because we couldn’t solve them 
with traditional mechanisms. So we 
had to ask how we could compare dif- 
ferent techniques in very complex 
problem-solving areas. What we came 
out with was that people use heuristic 
procedures or approximation tech- 
niques that compromise the costs of 
finding a problem, the amount of com- 
puter time it takes and the quality of 
the result. 

My view was that a good heuristic 
that could be shown to be better than 
anything else that had been published 
in the problem area was a very signifi- 
cant contribution. I don’t claim that I 
made one, but I think there has been a 
lot of change in mentality and attitude 
in the academic community over the 
last 10 or 15 years to modify their be- 
havior and to be willing to accept solu- 
tions to problems that are complex 
enough to defy the traditional ways 
used to satisfy degree requirements. 

I did finally successfully convince the 
people at the university that an im- 
proved heuristic was a contribution. 
That was the biggest difficulty I en- 
countered. 


There still seems to be a tendency by 
researchers and developers to try to 
produce an all-purpose solution to a 
very complex problem. Isn’t the need, 
rather, to break up those huge prob- 
lems into smaller ones and to make so- 
lutions more flexible? 


I very definitely agree that the com- 
plex problems have to be broken up 
into sub-problems. In fact, that’s one 
of the things that must be done in 
managing any large organization. But 
care has to be exercised in deciding 
how to break them up. 

I go back time and time again to the 
lesson that this industry never seems 
to learn, and that is they think that 
they can throw more and more re- 
sources at a really tough problem like 
the ACS software. It probably turns 





out that the optimum size group to 
solve a problem like that is somewhere 
in the vicinity of 10 or 20 extremely 
smart people who are given a specific 
statement of objective, told to go off 
on their own, given all the support 
they need and told not to come back 
without the answers to the problems. 
When we throw more and more peo- 
ple at a problem it makes problems get 
worse rather than better. That is one of 
the lessons that our industry hasn't 
learned yet, and I continue to be 
amazed at it. You can cite from half a 
dozen to a dozen extremely major pro- 
jects in this industry that have failed 


‘Throwing more money and more people 


at a problem makes it worse not better. 
This lesson our industry has not learned yet.” 





because top management decided they 
could be solved by throwing more 
money and people after the problem 
and did not compartmentalize them in 
the correct way. 


You’ve referred frequently to the 
past. When did data communications 
actually begin? 


A few companies were using data 
communications in the late ‘50s and 
early ‘60s, but it probably never began 
to be identified by even the profes- 
sional community as a discipline until 
the mid-1960s. It was then that some 
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companies first began to develop prod- 
ucts that could send binary signals and 
messages over telephone lines. 


How would you define the relation- 
ship between data communications as 
a discipline and computer science and 
data processing? 


If we compare data processing and 
computer science, I simply view com- 
puter science as a discipline which is 
concerned with designing machines — 
the computers themselves and various 
supporting products... 
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“The telecommunications utility 
is easy to define, but the technology 
to provide it is not in the marketplace today.” 


. .. It’s also been called the science of 
algorithms... 


... That's right, but that would be a 
subdiscipline. I think you need to 
worry about more when you're study- 
ing how to build computers than sim- 
ply algorithms. 

Data processing, by complement, is 
the science or the discipline or the pro- 
fession of using information. systems 
to their greatest advantage. 

In data communications, the technol- 
ogy has followed just like the com- 
puter discipline. The people primarily 
regarded as the gurus of the industry 
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were the ones who were concerned 
with developing products, machines 
and networks that would provide 
transportation functions for computer 
data. To a great extent, though, the 
data communications industry has re- 
cently begun to mature to the point 
that a whole new area of discipline and 
interest has begun to surface in the last 
several years, namely, the techniques 
and procedures to use data communi- 
cations technology effectively. 

I guess I feel that there is an unneces- 
sary amount of mystique in the data 
communications discipline. Users do 
need to know a lot about what's going 


on, but they don’t need to become as 
proficient in data communications 
technology as someone who designs 
products. 

To a great extent, I think the end 
users need to adopt a system’s view of 
what data communications is all about. 
They don’t need to worry about the 
bits and bytes or how the machines 
perform the functions. They need to 
view that part of it as a cloud that con- 
nects their terminal to their computer 
and understand what goes on inside 
there only in a very general way. How 
does it impact the time it takes to send 
the messages through the network? 


It’s been said that every organization 
runs on information. 

That’s true. The problem is, with so 
much information around, how do you 
avoid being overrun by it? 

You organize it. With the Xerox 
860 information processor. 

The 860 helps you create, edit and 
otherwise manage words. 

It also helps you compute, do 
statistics and otherwise manage numbers. 
Then it very wisely remembers 
everything it’s done for future reference. 

But why should the 860 keep this 
valuable information all to itself? 

If you plug it into the Xerox Infor- 
mation Outlet, the 860 will gladly share 
what it knows with other office machines, 
through a Xerox Ethernet 
cable. Thus making it much 
easier for you to get vast 
amounts of information 
from one office to another. 


As your needs grow, 
you can plug in differ 


rent 


office machines—even ones 


that aren’t made by Xerox—and the 860 

will communicate with them just as well. 
To find out more about the Xerox 

860, write Xerox Corporation, P.O. Box 

470565, Dallas, Texas 75247, and we'll be 

happy to send you additional information. 
Very neatly organized. 
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What are the economic trade-offs? 
What are the reliability consider- 
ations? What can go wrong and cause 
messages to come out in a different 
way than sent? 

Not enough users go out of their way 
to do a few simple things like reading 
some books and going to a few semi- 
nars of a general nature. These things 
will help them understand in simple 
terms what is going on between their 
terminal and the machines they’re 
talking to. 


In the same vein, vice-presidents for 
some major banks have said that they 
want a telecommunications utility — 
something they simply plug into the 
wall. They don’t want to be concerned 
with the details. Is that mood spread- 
ing, and how does it affect the tele- 
communications profession? 


The vision of either the telecommuni- 
cations or data communications utility 
is one that is as old as the vision of the 
computer utility. The telecommunica- 
tions utility is very easy to define, but 
the technology to actually provide it is 
not in the marketplace today. 

I think those bank vice-presidents are 
absolutely defining what's required in 
the future to support their organiza- 
tions. The biggest barriers, however, 
are lots of constraints that are imposed 
upon them in the forms of out-of-date 
equipment, older PBXs, inadequate 
wiring of the building, a very definite 
lack of merging technology in voice/- 
data integration and the limits and 
constraints of today’s intelligent pub- 
lic data communications networks. 

We can see what technology is re- 
quired to solve a lot of these problems, 
but as I indicated earlier, there are lots 
of problems that go all the way back 
into the computer systems themselves 
that have stood in the way of coming 
up with these idealized solutions. I re- 
ally don’t believe that we are going to 
see quantum breakthroughs in the 
next two or three years on this front. 
Only the largest organizations with the 
most formidable resources will even be 
able to get very close. 


Contrasting the approaches taken by 
IBM and Bell in marketing data com- 
munications, does IBM do more to 
make the user responsible for technical 
details of running products and ser- 
vices through a corps of in-house ex- 
perts? Conversely, does Bell sell data 
communications as more or a utility — 
a resource the user can employ without 
understanding the technical details? 


I think that both organizations sell 
and design their equipment for sup- 
port of the end user per se. Ask the 
largest end users of telecommunica- 
tions and computing whether either 
vendor does a good job in supporting 
them, and I| think you'll find the an- 
swer to be affirmative. 

However, what's needed in the mar- 
ketplace is to a great extent con- 
strained by the need to support an ex- 
isting line of business, an existing cus- 
tomer base. To give you a beautiful ex- 
ample, in a [Dec. 21] New York Times 
article, there’s an interview with [IBM 
Board Chairman] Frank Cary, who 





states that IBM will definitely not get 
into the PBX business. We still believe, 
Cary said, that the office of the future 
will be controlled by the mainframe. I 
find that absolutely incredible. Users 
will certainly have large computer sys- 
tems in their future, but believing 
those systems will be the centrol 
points over office functions simply 
flies in the face of what's going on in 
end user companies today. 

You can draw a parallel between that 
kind of thinking at the executive level 
within IBM and the kind of thinking 
that went on at the 13th or 14th floor 
of Genera! Motors [headquarters] in 
reaction to the first energy crisis. ‘“Ah, 
it’s not really a problem. Don’t worry 
about it; it’ll go away.” 

That’s looking at the world through 
blinders. Information on the true 
needs of users is reaching top execu- 
tives through many layers of bureau- 
cracy filled with yes-men; by the time 
this intelligence reaches key decision 
makers, it generally becomes what 
they think they want to hear. 


What do the experts mean when they 
speak of integrating computer, tele- 
communications and office automa- 
tion technologies? When did this inte- 
gration begin and how is it proceed- 
ing? 


The integration talked about reflects 
the fact that to run a business, we need 
to factor information in the easiest way 
possible: To store it, to process it and 
transmit it in very economical and easy 
ways. The integration phenomenon 
has only begun to occur in any mean- 
ingful way during the past year or two, 
partly because of the emphasis placed 
on achieving greater productivity. The 
typical business now realizes its stake 
in moving information back and forth. 
Looking at how inefficient the U.S. 
Postal Service is, the costs and delays 
in moving data, you begin to see why 
businesses recognize enormous poten- 
tial benefits to be gained by consolidat- 
ing the functions of transferring vari- 
ous forms of information. 

Now, we have to distinguish between 
an environment in which satellites are 
available, computers are available and 
word processing machines are avail- 
able. In a sense, all these disciplines 
have existed by themselves for as far 
back as you can remember. But what's 
needed is the bridges, the interfaces, 
the man/machine dialogues and the 
mechanism allowing for that informa- 
tion to be captured early on in the 
business where it’s generated through 
user-friendly dialogues at terminals 
that the masses can use... 

[We also need] to get away from re- 
quiring use of keyboards on terminals 
and typewriters. Executive resistance 
to typing is very well known. So we're 
talking about the requirements to de- 
sign software and supporting mecha- 
nisms that interface technology to the 
masses within a business, making it 
easy for them to use. Also, you cannot 
forget the need to provide adequate 
levels of security, control and privacy. 

What good will electronic mail be if it 
takes just a few seconds to move files 
across the nation by passing signals 
across satellites, but two days to trans- 


fer the information through the mail 
room to transmitters at the originating 
end of a satellite link and another three 
or four days to transfer from receivers 
through the mail room at the destina- 
tion end? 

It isn’t just technology; it’s people re- 
quiring a brand of vision in organiza- 
tions that recognizes a need to impose 
mind-boggling amounts of change on 
behavior patterns and life styles within 
companies that are going to be using 
these integrated systems. Management 
at the highest level in these companies 
must place a premium on people will- 
ing to accept change. 


“Believing that 


large computers 


will control office functions flies 
in the face of what’s going on in companies.” 


Will a number of organizations find 
they must merge telecommui cations 
and data processing departments? 


Unquestionably, they already are. 
The only ones that have not, in my 
judgment, are missing the boat or 
have mitigating political reasons for 
not wanting to do that. Data process- 
ing people depend on telecommunica- 
tions to do their jobs. 


What does the term “ management in- 
formation system” (MIS) mean to 


you? Is it fair description of this inte- 
grated processing of information? 


I don’t like the term. I think it’s too 
nebulous and open to ambiguity. I rec- 
ommend that people try to use 
buzzwords, if they must, that are rea- 
sonably well defined. To be sure “‘dis- 
tributed processing,” for example, is 
open to lots of different interpreta- 
tions, but ‘‘management information 
system”’ is even more vague as a term. 
Traditionally, it has meant a series of 
application programs coupled with file 
structures and possibly data base man- 
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“There’s an incredible need to make 


processing tools easier for the end user. 
It’s a fantastic business opportunity in the ’80s.” 


agement systems running on a com- 
puter that allows varying levels of 
management within a company access 
to information they need to run a busi- 
ness. A more current view goes well 
beyond computer applications and 
into talking about capturing different 
types of information and integrating 
them. 


How do we train professional for this 
new world of integrated DP, telecom- 
munications and office automation? 


I’ve thought a lot about this problem 


in the last several years. In fact, I think 
it’s one’ of the most significant prob- 
lems our industry faces today. I have a 
tot of friends here [at the University of 
Michigan] who tell me there are no 
American graduate students in the 
engineering disciplines here any more. 
The computer industry is growing so 
rapidly that master’s degree salaries 
have gone up into the mid-20s [in 
thousands of dollars per year] and 
there’s diminishing emphasis on the 
market for doctoral level graduates. 
Very likely, our children, if they want 
to attend a good American university 
like this, will find themselves in a sys- 


tem that has depleted all its domestic 
graduates That's a_ terrifying 
thought. 

It’s in the corporations’ best interest 
to get this problem solved. They're 
getting killed by the fact that there are 
not enough graduate professionals en- 
tering the marketplace. They have to 
chase the salaries up and they find 
themselves not getting work done; ev- 
ery company has a two-to three-year 
backlog of applications ... [What's 
needed] is some very aggressive and 
significant changes in the way univer- 
sities structure themselves, such as 
task forces of executives in the private 
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terminal at the right price for you. Call our marketing department and see for yourself.” 


VISUAL 100— 


VISUAL 200 — Switchable Emulations 


DEC VT100° Compatible ® Switch selectable emulation of DEC 


Plus 

@ Advanced video pack- 
age is standard 

® Non-glare, tiltable screen 

@ Detached solid state key- 
board, n-key rollover 

@ CRT saver feature 

@ Serial buffered printer 
interface option 

@ Hewlett-Packard protocol 
compatibility option 


VT52", Hazeltine 1500, ADDS 580, 
LSi ADM-3A 

® Non-glare tiltable screen 

® Detached solid state keyboard 

@ Large 7 x 9 dot matrix char- 
acters with descenders for 
lower case 

@ Background/foreground, 
blink, security fields, editing 

@ EIA-RS232-C and 20 ma inter- 
faces, serial printer port, 


smooth scroll, 14 function keys 
@ Numeric keypad and cursor 
positioning keys 


VISUAL 400 — Top Of The Line 


@ All the advanced video capabilities of the VISUAL 


100, i.e., 80 or 132 columns, etc., plus.. 


® Flexible block mode transmission parameters 

® Multiple field definitions including numeric only, 
alpha only, must fill, total fill, right justify, protect 

® 8 resident national character sets & line drawing 

® Programmable non-volatile function keys 


® Control code display 


@ Printer port independent of communication interlace Be 


® 2 or 4 optional pages of memory; flip page or scroll 
® Set-up modes for selection of terminal parame- 


ters, eliminating cumbersome switches 
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VISUAL 210 — Block Mode 

@ All the features of VISUAL 
200 plus... 

@ 14 user programmable 
function keys, up to 48 
codes each may be down 
line loaded 

@ Transmit line, field, page 

® User programmable mes- 
sage framing including 
start of message, end of 
line, field separator and 
end of message codes 

@ Remote transmit 

® Suspend/resume transmit 

® Transmit unprotect/all 


' ual Te rn x to 1 ‘ 
Railroad Avenue, Dundee Park, Andover, MA 01810 
Telephone (617) 475-8056 Telex 951-539 


sector offering assistance to high-level 
people in charge of professional devel- 
opment. 

The Bell System is in a very difficult 
situation because it has an enormous 
pool of people highly trained in the 
circuit-switched technology that is fast 
going out of favor. IBM is much better 
off in this respect. 


There’s also a migration of academics 
into the private sector. According to an 
Association for Computing Machinery 
report that’s nearly two years old now 
[CW. Sept. 17, 1979], there were some 
600 vacant computer science profes- 
sorships in this country. Besides the 
differential in salaries offered by in- 
dustry vs. academia, ACM found that 
a prime reason for the migration was 
the quality of research facilities; many 
university facilities were seen as obso- 
lete and unable to support leading- 
edge projects. Do you see any solu- 
tion? 


It boils down to an issue that indus- 
try must confront: The normal mecha- 
nisms for financing higher education, 
namely, the state taxpayers and stu- 
dent tuition, are going to be inadequate 
to meet the need industry will have for 
technical professionals in the 1980s 
and 1990s. 


Some people say that progress in in- 
formation technology acts to deskill 
the technology professions. They 
mean that the proliferation of high- 
level software, turnkey systems and 
end-user-oriented equipment , along 
with the acceptance of approaches to 
software development such as struc- 
tured programming that simplify and 
regiment the process of writing pro- 
grams, all act to reduce demand for 
highly skilled user personnel over the 
long run. What do you think? 


In almost any system, or any prob- 
lem, there’s a constant amount of intel- 
ligence needed to get the problem 
solved. In the early days of computing, 
when there was little in the way of 
simplifying man-machine dialogues 
and sophisticated terminals, a high de- 
gree of intelligence was required of 
technical personnel in order to get any- 
thing meaningful accomplished. Soft- 
ware is now being developed to ease 
usage by the masses, but why does this 
enormous backlog of applications per- 
sist? Simply because the needs are 
changing. 

There’s an incredible need now for 
people to make processing tools easier 
for the end user. There’s an enormous 
gap between the people who know 
how to design the machines and write 
the application code and the bridge- 
building users who can design applica- 
tions that involve little or no program- 
ming in the traditional sense. That's a 
fantastic business opportunity in the 
1980s. 

If you look at the software required 
to control some of the viewdata, Pre- 
stel and teletext types of systems for 
the home, there are very simple man- 
machine dialogues in there that make 





SOLVE THE STORAGE 
SHORTAGE 


with ten multi-user megabytes 


eh a 


CompuStar’s 8-inch Winchester 


If you could think of just one way to im- 
prove our phenomenally popular Super- 
Brain, what would it be? More disk 
storage? Well. we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning- 
fast storage, it’s nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor- 
mance . . . Intertec. 


Our New CompuStar™ 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive, compact 
desktop enclosure. Complete with disk, 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it on." It’s so quiet, you'll hardly 
know it's there. But, you'll quickly be as- 
tounded with its awesome power and 
amazing speed. 


“Some models require hardware/software modification. 


Intertec’s exclusive 255 User Controller 


The secret behind our CompuStar DSS 
is its unique controller/multiplexor. It 
allows many terminals to “share” the 
resources of a single disk. So, not only 
can you use the DSS with your Super- 
Brain. you can configure multiple user 
stations using our new series of Compu- 
Star™ terminals, called Video Processing 
Units or VPU’s™, 


Four CompuStar VPU's are available. 
At prices starting at less than $2,500. 
Some models are designed to operate as 
stand-alone microcomputers, with inter- 
nal disk storage. Just like your Super- 
Brain. Each model features its own 64K of 
RAM and can be “daisy-chained” into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-to- 
install cable assemblies. Connect up to 
255 users ina single system. One at a 
time. As you need them. 
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CompuStar Cable Assemib 


Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network. the 
CompuStar™ DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus. your investment is 
protected by a nationwide service net- 
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
maintenance. 

Get a demonstration of this extraor- 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer. 


== INTERTEC 
= =Sivs, 


2300 Broad River Rd. Columbia, S.C. 29210 
(803) 798-9100 TWX: 810-666-2115 





“In semis, 


systems and software, 


America is well ahead of the rest of 
the world. It may not stay that way, however.” 


the systems easily employable, but 
somewhere along the line, complexity 
has to be provided. Typically, the 
complexity is in the software that con- 
trols the interface between dialogues in 
the home and data bases of a widely 
varying nature that people want to ac- 


cess. 


Around the time you entered the field 
of data communications, about 15 
years ago, technology was seen in a 
more sympathetic light by the general 
public, which marveled at progress to- 
ward manned space travel. Since that 


time, when technology was usually 
considered a good in itself, many peo- 
ple have grown skeptical, bothered by 
such technology-driven problems as 
environmental dangers and the anx- 
ieties associated with the nuclear in- 
dustry. And many view computer 
technology in particular as a symbol of 
government, or other powerful politi- 
cal entities, out of control or not re- 
sponsible to the public. Is this concern 
justified? What's to be done about it? 


Computer technology is just now be- 
ginning to have an impact on the lives 





of the masses. If you look at lots of dif- 
ferent kinds of technologies, there’s 
probably no technology that you can 
identify that, in a pure sense, has more 
potential power to render socially de- 
sireable contributions to all levels with 
very few potential undesirable side ef- 
fects. With regard to telecommunica- 
tions, some governments argue that 
sophisticated networks are undesirable 
for their countries; this is especially 
true in nations where there’s a large 
spread between the Haves and Have- 
Nots. 

I see an attitude developing in 
America today that says, ‘’Let’s take 


_He just sent an electronic memo 
to 16 domestic and overseas branches, 
__ received the new sales report 

data, and revised and distributed the 


wording of a 30-page proposal. 
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All on one network system. 


MDS introduces WINC service. 
Worldwide Integrated Communications. 


You're looking at a manager 
who's on top of the situation. 


He's got WINC service, 


the most complete corporate 
communications system ever 


developed. Ideal for the 
organization with widely 
dispersed locations. 


| Please send more information on 
WINC service. 


() Please have an MDS WINC service 
specialist call for an appointment. 


| MOHAWK DATA SCIENCES 


Es Seven Century Drive 
Parsippany, New Jersey 

| 07054 

| Phone: (201) 540-9080 

| 

| We bring you the world City 
| in @ WINC. 
a 


Name 

Company 

OO ne ee 
State ___ Zip ___ 

Telephone 


WINC service is efficient 
intra-company electronic 
mail. With direct ties to 
domestic and international 
common carriers. 

WINC service is 
worldwide communications 
combined with distributed 
processing. It provides 
programmability, custom 
software and a wide range 
of peripherals. 

And WINC service is full- 
featured, big screen word 
processing which can be 
quickly distributed. 

With WINC service, MDS 
assumes the responsibility 
for fully managing your 
network. It's easily 
implemented and highly 
cost effective. 

For the full details, 
including the unsurpassed 
variety of terminals and 
terminal systems available 
from MDS, mail the coupon. 

We'll bring you the world 
in a WINC. 
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industries in technologies where our 
country still has a leading position in 
the world and let’s recognize that if we 
were to lose those [leadership posi- 
tions], that we’d be making a colossal 
mistake as a country.” In the areas of 
semiconductors, computer systems 
and software and so on, the Americans 
are on balance well ahead of the rest of 
the world. 

It won't stay that way, however, un- 
less we do things to foster continua- 
tion of the required research and de- 
velopment and do certain things to im- 
prove our tax structure. 

But I think that if you were to look at 
the general public right now, they 
don’t all perceive that information 
technology does really contribute to 
the quality of life. Ask the people 
around here [in the Detroit area] 
who've worked in the auto industry 
all their lives whether it would be good 
for the country to let the same things 
happen to the computer industry that 
has happened to the automobile indus- 
try. They may not know much about 
the computer industry, but I’m sure 
they'd answer with a very definitive 
and dogmatic “No!” 


With regard to government involve- 
ment in the computer/communica- 
tions industry, are you encouraged by 
recent rulings of the Federal 
Communications Commission that 
promote deregulation of what AT&T 
does in DP? 


I’m very encouraged by the pro- 
competitive attitudes coming out of 
the commission lately 

There are lots of legitimate concerns 
about what AT&T should be permitted 
to do in data processing. The larger 
competitors, including IBM,-would be 
pretty comfortable with almost any- 
thing AT&T was permitted to do as 
long as it was forced into a “fully se- 
parated’”’ subsidiary. The smaller ven- 
dors certainly do have some valid con- 
cerns, and I think they will continue to 
make their concerns known in Wash- 
ington through trade associations. 

In general, Bell recognizes what areas 
of DP it can enter successfully. I don’t 
think, for example, you'll see Bell enter 
the plug-compatible mainframe busi- 
ness. It might happen through acquisi- 
tion [of a plug-compatible vendor], 
but that would have more undesirable 
political ramifications than desirable 
ones for the Bell System. 


On the subject of antitrust law prose- 
cution, what do you make of the 
longest antitrust trial in American his- 
tory, the U.S. vs. IBM? Would you 
hazard a prediction as to how the case 
will come out? 


I was personally involved as a wit- 
ness in the IBM vs. Memorex antitrust 
trial, so I got an inside glimpse of how 
such prosecutions go on. What I found 
absolutely mind-boggling was the day 
I went into the court room in San 
Francisco and sat there as the attor- 
neys and the technical experts dis- 
cussed Winchester and Mallard and 





double-density disk technology and 
bus structures and communications 
front-ends and peripherals to a jury 
that consisted of a couple of school- 
teachers, a truck driver and people 
who had not even the foggiest idea 
about the subject matter. They were 
very honest and well meaning, but this 
was absolutely ludicrous. 

If you look at the history of how ev- 
ery one of the antitrust trials against 
IBM has come out, there’s a strong in- 
dication of how the federal case will 
conclude. 

The new pro-business White House 
may well want to quickly wrap the 
case up and quit draining the taxpay- 
ers’ resources. More specifically, I 
don’t think IBM will lose; the com- 
pany may move to get the case settled 
out of court. I’m not sure what conces- 
sions IBM would be willing to make, 
but I don’t believe there will be a major 
breakup of the company. There will be 
some restructuring, but in response to 
market pressures rather than any anti- 
trust considerations. 

However, this is not necessarily true 
in the federal antitrust case against 
Bell. I watched the MCI [Communica- 
tions Corp. antitrust] litigation against 
Bell, and it appears from reports in the 
press and elsewhere that Bell has taken 
measures that are quite anticompeti- 
tive and monopolistic. [Note: MCI 
was awarded roughly $1.9 billion 
when one phase of the trial ended in 
the company’s favor late last year. 
While MCI presses on with the case 
against Bell, the federal antitrust trial 
formally began in January and contin- 
ues in New York — Ed.] 


Notwithstanding Consent Decree 
problems and antitrust litigation, it 
would appear that IBM and AT&T are 
getting into a titanic duel in the data 
communications marketplace. Will 
that benefit the user? 


On balance, the answer is yes, but the 
caveat is that neither company can be 
viewed as.the ultimate turnkey solu- 
tion to all of a user’s problems. So long 
as you have any kind of a business sit- 
uation where a tremendous installed 
base of customers requires as much at- 
tention as new customers and this is 
reflected in product lines, then both 


old and new customers will have prob- 


lems in getting the service they desire. 


Such as? 


Well, in the area of PBX technology — 
which in my view is one of the key 
mechanisms for controlling the inte- 
grated office — IBM’s chairman claims 
IBM won't be going into the PBX busi- 
ness in the U.S. In his position, I 
would have had a PBX in the market- 


place several years ago. 


They in fact have a PBX based on the 
370 mainframe architecture that is 
marketed abroad, and several market- 
ing surveys have projected that IBM 
will offer a PBX domestically. . . 


I’m not so naive as to suggest that 
you believe everything you read in the 
papers. But that area is very significant 
— the whole issue of terminal-to- 
terminal communication within the of- 


- fice has been really very, very signifi- 


cantly short-changed by IBM. The 
products for local-networking tech- 
nology from IBM are nonexistent. 
There’s lots of clamor going on now 
within IBM, I’m sure, as to what they 
ought to do regarding an Ethernet an- 
swer to some of the coaxial cable bus 
schemes . . . But it takes a long time to 
develop answers to those problems 
and to introduce them in the market- 


“The whole issue of terminal-to-terminal 
communication within the office has been 
very significantly short-changed by IBM.” 


place as products. The bureaucracy 
within IBM doesn’t make it happen 
any faster. 

That whole area of the integration of 
word processing, data processing and 
telecommunications technologies is 
emerging very slowly with extreme 
concern over what the implications 
will be to the installed base. In my 
view, [IBM's] is not a very aggressive 
strategy. Now, that could all change 
within the next couple of years. 

Certainly an area of innovation 
where IBM did recognize a need was 
when it helped launch Satellite Busi- 
ness System (SBS), which appears to 


be a very, very desirable service for 
large corporate America. 

All the tariff developments that will 
occur [in 1981] from AT&T, like the 
elimination of volume discounts, insti- 
tution of the usage-sensitive Wats, the 
private-line restructuring, the turn to- 
ward more digital technology and still 
other developments — if God could 
have been asked to line up a series of 
events, including the energy crisis and 
increased awareness of how much it’s 
really costing people to travel for busi- 
ness, SBS’ marketing team could not 
have planned a more favorable sce- 
nario of events. 
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SETTING THE NEW STANDARD IN PRICE AND PERFORMANCE 


* Large 15-inch non-glare screen 
* 60-line (4800 character) display 


¢ Both Zoom and Scroll control, local and remote 


* Selectable scrolling region 


¢ 5 Graphic Renditions: bold, blink, blank, reverse-video 


and undeiline 


e 5Area Qualifications: protect, guard, numerics, justify 


and security 


22 Cursor controls, including set, read, save, restore 


and move 1toN 


12 Tab controls, including column and field tab stops, 


and tab with justify 
* 13 Erase controls 


12 Edit controls, including the ability to locally 


rearrange data on the screen 


12 Send controls and modes 
© 10 Print controls and modes, including local and remote 


copy, and print format control 


© 11 Receiving modes, including slow scroll and pause 


cursor 


* 11 Operator convenience modes, including selectable 


6 Setup lines permit review and control of terminal 


modes, send and print parameters and diagnostics 


48 Function keys hold up to 64 down-loaded strings for 


transmission or internal execution 


coding 


Supports ANSI X3.64, ECMA-48, and ISO DP 6429 


Ann Arbor quality throughout 


And much, much more! 


We think you'll find the Ann Arbor Ambassador not only powerful and flexible, 
but easy to use. Call us for more information at Ann Arbor Terminals, Inc., 
telephone (313) 663-8000. 


*OEM 100 pc. price, U.S. domestic sales. 


6175 JACKSON ROAD ¢ ANN ARBOR, MICHIGAN 48103 « TEL: 313-663-8000 « TWX: 810-223-6033 
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“There are lots of issues 
to be resolved in the ISO models that 
SNA, rightly or wrongly, has already decided.” 


Just before the launching of the first 
SBS space vehicle, SBS announced a 
deal it had struck with Network Sys- 
tems Corp. that relates to the area of 
local networks. Netwerk Systems is 
supposed to build SBS a means of 
hooking the Hyperchannel, a Network 
Systems local-net bus claimed capable 
of 50M bit/sec throughput, to SBS. Is 
that a way for IBM to get into local 
nets, or to accommodate the need for 
local nets will something have to be 
done to the basic structure of the Sys- 
tems Network Architecture (SNA)? 


There’s a fanatical concern — I don’t 
want to say paranoid — within IBM to 
maintain the arm’s length separation 
between IBM and SBS, certainly at the 
customer interface level. I find that it’s 
relatively unlikely that IBM would 
produce solutions to its local- 
networking problem by going through 
the back door — its SBS interest. 

The products of Network Systems 
Corp., as I understand them at this 
time, are concerned with high-speed 
computer-to-computer interfaces, 
[whereas] I’ve been talking about a 
need for something that’s much more 
diverse and functionally powerful 
than a central product that allows you 
to tie two CPUs together. You have to 
look at how you're going to integrate 


text processing with data processing, 
handle terminal-to-terminal communi- 
cations, voice communications, docu- 
ment storage and retrieval ... The 
only solution from an IBM standpoint 
is to somehow incorporate that into a 
significant round of enhancements to 
its existing SNA product line. 


What is meant by the term “open 
systems interconnection” and what is 
the significance of the International 
Standards Organization’s (ISO) Open 
Systems Interconnection reference 
model? 


There is a broad appreciation within 
the industry of a problem in producing 
automatic connections of one device to 
another. There are problems in tying 
computers to computers, computers to 
terminals and terminals to terminals. 
The people who formed the ISO com- 
mittee that does most of the detail 
work on the open systems model rep- 
resent a very diverse group of primar- 
ily information processing companies. 
There are West German companies, 
American companies and Japanese 
companies all working together on 
this. The goal of the model is to define 
a series of conventions or rules that 
have to be followed by vendors in or- 


RESPONSE TIM 
CAN BE VITAL 


HERE'S HOW TO MEASURE IT: 

We manufacture a full line of Response 
Time and Line Utilization equipment 
for data communication lines 

Our portable and modular rack-mount 
equipment is capable of monitoring 
most protoco}s, including async, bisync 
and SDLC 


For further information write or call 


QUESTROMICS, INS 


3565 South West Temple Salt Lake City, Utah 84445 


(801) 262-9923 TWX 910-925-4000 


AVAILABLE FOR SHORT OR LONG TERM LEASING 
LEASAMETRIC INC (80 


THROUGH 
) 227-0280 CALIF (415) 574.4441 


WELL HAVE YOUR 
RECORDS MOMENTARILY.” 


The ECS 4000 

series advanced 
computing terminal 
now Offers you instant 


keyboard selection of your second 


major 


mainframe communications protocol. Plus up- 
gradability. The 4500 series offers the additional 
capabilities of off-line data collection and file 
forwarding, local word processing, or your BASIC 


or COBOL application 


If you are a multiple unit end user seeking new 


reli agate leh ama] 


The Information Architects 


advanced performance, call ECS 


See us at Interface ‘81 


in Las Vegas, booth 1050 


SelB allele 


Jose 
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der to ease interconnections. 

I see a parallel with the early days of 
air freight transportation. You then 
had several dozen airlines engaged in 
the business with nonoverlapping 
route structures, and sometimes a user 
would need to move a parcel from, say, 
San Francisco to southern Germany. 
He might have to put his parcel in af 
American plane from San Francisco to 
New York, then get an American or 
German carrier to go to the main gate- 
way in Germany, and then possibly 
get a local German carrier to convey 
the parcel from there to the ultimate 
destination. In the absence of stan- 
dards, you had airlines using different 
sizes and shapes of containers, differ- 
ent storage protocols within the air- 
craft itself, nonstandard procedures 
for instructing intermediary carriers 
on mode of conveyance... 

I think that the evolution of the stan- 
dards has worked into the position 
where those pretty well agreed upon 
around the world have already done 
much to make life easier for terminals 
and hosts. However, the problems not 
yet addressed are standardization of 
high-level machine-to-machine trans- 
fers between machines of different 
vendors. Some doubt remains in my 
mind as to whether the highest layers 
of the Open Systems Architecture ever 
will be completely accepted — let’s say 
agreed upon — and actually imple- 
mented in product lines. 

I think if you go down to the views in 
the lower layers that concern transport 
activity, then you'll have a good 
chance of seeing some benefit come 
out of that. I’ve noticed in my profes- 
sional career that since this Open Sys- 
tems model was introduced, it’s been a 
lot easier to explain things to people. If 
nothing ever comes out of the Open 
Systems model, one thing that I think 
it’s done of tremendous value is to give 
people a reference point for separating 
the functionality that doesn’t relate to 
data communications from that which 
does. That’s a tremendous advantage. 


Since the mid-1970s, IBM has pro- 
moted the Systems Network Architec- 
ture as the foundation of its distrib- 
uted processing and communications 


offerings. How does SNA compare to 
the ISO model? 


It is similar in intent in the areas of 
having divisions of logically indepen- 
dent functions as layers and having 
rules for the interfaces between those 
layers. In my mind, SNA is more dif- 
ferent from the ISO model than similar 
to it, however ... The biggest differ- 
ence is that it’s already implemented 
and working. There are examples of 
SNA bugs, but there are software 
packages [available from independent 
vendors] that can be run to correct 
those bugs. Open Systems Architec- 
ture — who knows where that is? 

One should note the difference be- 
tween the rules of an architecture and 
the products that implement it. I’m 
saying that the rules of SNA had to be 
there before products could be built to 
implement those rules. The rules of the 
Open Systems Architecture, on the 


other hand, are still being drafted, sent 
back to the drawing board for com- 
ments by the interested parties and so 
on. 

I think there are lots of issues yet to 
be resolved in the ISO models that 
SNA, rightly or wrongly, has already 
decided. I don’t agree with a lot of the 
things reflected in SNA implementa- 
tions. But [SNA] is there; it’s a factor 
to be reckoned with. 

My biggest concern is the general 
lack of flexibility one has with SNA in 
positioning networks. I always like to 
draw an analogy between the spectrum 
of devices that you can readily inter- 
connect to value-added networks — 
like a Tymnet or Telenet — vs. those 
that you can readily interconnect to an 
SNA transport layer. The lists [of 
products] are really not comparable. 


Critics charge that SNA locks the 
user into sole-source dependence on 
IBM and into the master/slave rela- 
tionship between systems in an SNA 
network. In fact, Charles Bachman, a 
distinguished data base expert with 
Honeywell, Inc., has said that the mas- 
ter/slave concept is “fundamentally 
wrong” where you have different 
kinds of systems talking to each other 
that support different kinds of organi- 
zations. While the master/slave rela- 
tionship and a fairly rigid hierarchy 
are traditional with SNA, IBM Chief 
Scientist Lewis Branscomb has fre- 
quently said that IBM enthusiastically 
supports the Open Systems effort and 
that IBM does intend to support net- 
works supplied by a number of differ- 
ent vendors... 


Between the time when some vice- 
president within IBM, who is an ex- 
tremely powerful and articulate and 
knowledgeable person, is beginning to 
look at something like that and the 
time when you have, as a user, the 
ability to go out and buy something 
from IBM that would legitimately ad- 
dress broad interconnectability and 
that would reflect a considerably new 
emphasis on peer-to-peer communica- 
tion or on electronic mail, terminal-to- 
terminal communications, where you 
don’t have to go through an intermedi- 
ate primary switching point — you 
have to measure that interval in terms 
of years. 

If someone were to tell me now that 
IBM will have that capability in place 
by 1983 or 1984, I would vigorously 
question the assertion. The normal re- 
action within IBM when any user 
raises legitimate questions, _ like 
whether SNA is sufficiently open and 
flexible, is ‘’ Yes, we're working on that 
problem or we're looking at it.” But 
sometimes the market planners over- 
rule, or sooner or later the problem 
gets revisited with sufficient emphasis 
that maybe someone decides to change 
policy on it. 

I heard someone once describe IBM 
as the Henry Kaiser of the computer 
industry, meaning that the company 
behaves as if everything can be made 
in terms of boxes. If you want to build 
an airplane, you take a box and put 
some wings on it; if you want to build 





a house, you take some boxes and put 
a roof on it; if you want to build a car, 
you take the same box and put wheels 
on it — regardless of whether that’s 
what the user wants. There’s that kind 
of a mentality that characterizes prod- 
uct development activities that go on 
at IBM. 

There’s a culture within IBM that 
tends to foster a love of complexity for 
its own sake — which is one of their 
biggest problems You see that in JCL 
and all the operating systems. That 
kind of a mentality — of begrudgingly 
admitting that the end user is ulti- 
mately going to take control of the sit- 
uation — is one of the most critical 
threats to IBM’s business that the 
company will face over the next sev- 
eral years. 

Closely related to this is the imminent 
demise of the corporate vice-president 
for MIS ... unless [MIS managers] 
also take this view of what's really 
happening. Can you pass a rule in an 
organization that people can’t use Ap- 
ple [Computer, Inc.] personal comput- 
ers, for example? Should you? I know 
of some companies that have passed 
rules saying you can’t buy Apples if 
you're an engineer. So you know what 
people do? They go out and buy them 
themselves! Spend their own money 
on an Apple computer in order to get 
their programming done because [Ap- 
ples] are so much better at getting the 
job done than some of the dumb termi- 
nals and time-sharing systems that 
would otherwise have to be used. 


In this country, at least, IBM’s SNA 
does not meet the three layers of the 
ISO Open Systems model that have 
been defined thus far: X.21, HDLC 
and X.25. That’s been the focus of a 
certain controversy lately. Why? 


I'll answer that question with a ques- 
tion. Why should SNA’s first three 
layers in the U.S. adhere to the first 
three layers of the Open Systems Ar- 
chitecture? The answer is that there’s 
no network in place of any real signifi- 
cance in the U.S. today — that is, for a 
company worth at least $50 million — 
that requires IBM to adhere to the ISO 
standards. It’s unlikely that IBM will 
make any announcements about how 
they would support X.25 in the United 
States until they have a very clear un- 
derstanding of what the Bell System 
plans for its Advanced Communica- 
tions Service. 

If I were in IBM's position, I’d be 
structuring my product line to be 
much more standardized so that when 
X.25 networks suddenly emerge [in the 
U.S.], I’m not going to have to go back 
to the drawing boards. The best illus- 
tration of what should be done is the 
direction Honeywell recently an- 
nounced, where they've indicated that 
their transport functions will be pro- 
vided in any configuration that in- 
volves Honeywell DP machines and ei- 
ther public or private networks. The 
basic transport functionality is going 
to be the same [in all cases]. The only 
differences will be the boundaries be- 
tween the functions provided by Ho- 
neywell and those provided by public 





Carriers. 

Major public packet nets like Telenet, 
Tymnet and Canada’s Datapac do 
comply with X.25, and I’m told by ex- 
perts that many problems arise in try- 
ing to plug SNA networks into the 
public packets. It does seem to be a 
problem for users. 

Well, I just came back from Europe, 
and over there IBM is already forced to 
provide SNA to X.25 conversions. 
Fundamentally, IBM has introduced a 
solution for X.25 to SNA interfaces in 
several European countries as well as 
Japan. 

The approach that’s been taken is to 


“It’s unlikely IBM will announce 
support for X.25 in the U.S. until they 
clearly understand Bell’s plans for its ACS.” 


build a black box that makes [X.25] 
terminals appear as IBM terminals to 
IBM’s 3705 [communications control- 
ler]. The problems with fitting a black 
box or software SNA-to-X.25 con- 
verters are simply problems of over- 
head, the subtleties of higher level pro- 
tocols that go back and forth on the 
end-to-end acknowledgments and the 
costs that one has to incur in taking 
that approach. The interfacing ap- 
proach announced by IBM in some of 
these [foreign] countries restricts itself 
to a level of communication between a 
mechanism that’s emulating a cluster 
controller and one of the higher level 


modes of SNA. 

Let’s say you have a host [with] two 
3705s and a link directly between 
them, and you want to replace that 
link with a public network. You can- 
not do that today and [users] admit 
that’s a requirement, while IBM has 
told me “Yes, we're looking at that.” 
So the idea of replacing a link between 
two 3705s with a direct X.25 commu- 
nication is a very real requirement 
IBM does not meet. 


Would you be surprised if IBM an- 
nounced some means of fitting SNA to 
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VS instruction sets cut through 
complex tasks with ease. 

Expansion is easy, too. The VS 
family lets you grow from 6-user 
support on the VS 50 to 32 users on 
the VS, to 128-user support on VS 
100 systems. Use up to 2 million 
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bytes of main memory and 46 bil- 
lion bytes of mass storage. And get 
an eight-fold increase in processing 
speed with the VS 100’s 32-bit pro- 
cessor, 64-bit data path and 32K- 
bytes of integral cache memory 
While protecting your software and 
peripheral investment every step of 
the way. 

Unsqueezed. 

But Wang VS systems aren't just 
powerful computers. They're com- 
plete systems that make computer 
power ingeniously easy to use. Our 
programming aids, for example, let 
you create a data entry screen as 
easily as writing a word processing 
document. Our Symbolic Debug 
utility lets you test and modify 


COBOL, BASIC, RPG I! and Assem- 
bler programs at the source level 
And our menu-driven file manage- 
ment facilities let you set up files, 
process transactions, generate 
reports and establish field-level 
security controls — interactively 

In all, Wang VS systems give you 
more easy ways to use computer 
power than any other system 
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“Packet switching 


is not the answer 


to the maiden’s prayer. It doesn’t provide 
satisfactory performance under all conditions.” 


X.25 within the U.S. in 1981? 


The only demand in the U.S. right 
now [for X.25] is by multinational cor- 
porations. I think there are a few inter- 
nal users within General Telephone & 
Electronics that would like to go 3270 
SNA on Telenet ... but you will talk 
to the market planners and you will 
find they cannot find thousands of 
corporations that are demanding that 
product. 

The issue here is basically whether 
IBM is ever going to break its tradi- 
tional hold over the network. Is it go- 


ing to be willing to say to a user, 
“Yeah, you can go out and get your 
function from the public data network 
or you can get it from us; we don’t care 
which?’ 

In the short term, I see no reason to 
believe that IBM is changing its think- 
ing about being very conservative and 
very meticulous in terms of opening 
up some of these networking func- 
tions and making it easy for the cus- 
tomer to get those networking func- 
tions from someplace else. 

I was in a meeting recently where a 
person indicated that the mentality of 
SNA is such that if IBM had been 


given the responsibility for building 
the public telephone network and had 
used the same philosophy as SNA, 
then all the subscribers would have to 
hang up before a new a sa could 
be installed. 

They absolutely blew it with SNA 
when they chose the lowest layer to be 
SDLC and did not pay attention to the 
possibility that some day you might 
need to come in and address down to 
the modem level, or to take that physi- 
cal link and the modem combination 
and be able to further address and di- 
vide that up. What they’ve done on the 
latest diagnostic modems is [require 


ALLASLA. 


DALA 


TERMINAL 


COMPANY 
THAT ISN'T 
LOYAL TO 
ANYONE. 


Call a manufacturer and you'll 


hear one story: Me, me, me. 
Call Selecterm and you'll 


hear the whole story: Which 
manufacturer is best for what 
kind of business; where the new 
technology is coming from, 
which terminal and how 
many. 

Selecterm leases the finest 
data terminal equipment from 
all the major manufacturers 
of terminals. We don’t just 
push one (unless we think he 
happens to be the best one 
for you). 

e won't recommend more 
terminals than we think you 
need. 


SELEecrenm 


We wont hold anything back: 
If there’s better equipment 
coming out in a month or two, 
we'll tell you to wait. 

You see, we're in business to 
offer you management help 
on the selection and service of 
the best terminal equipment. 

The best doesn’t mean the 
one that’s most easily avail- 
able, or the one that brings in 
the highest commission. 

The best means the one 
that’s best for you. 

Because what's best for you 
is best for us. 

To our way of thinking, an 

open mind is a lot better 
than blind loyalty. 


We won't let you go wrong, 2 Audubon Road, Wakefield, Massachusetts 01880. Tel. (617) 246-1300. 
Offices in Boston, New York, Washington, D.C., San Francisco and Chicago. 


Page 26 Computerworld/Extra! 


you] to send special commands down 
the link to the terminal controller or 
the modem, where you use the same 
address as for the terminal itself, but 
because it’s a question of command, 
the modem’s’ microprocessor will rec- 
ognize a deviant address. They have a 
horrendous strategy now of letting 
you develop remote diagnostics in a 
two- or three-N-stage network be- 
cause if you send messages out, 
they’ve got to be recognized by the ap- 
propriate node in the network, but in 
effect all this addressing is now being 
done down at the link level. So you’ve 
got to come up with a whole new over- 
lay — in terms of the address space — 
to get out there to some of the down- 
line points. 

We've had some clients that have 
been in to see IBM, and IBM’s given 
them all the lip service, ‘Yeah, we’re 
working on that problem,” but the so- 
lutions [from IBM] are not acceptable. 
IBM’s answer is always going to be to 
come up with another layer of soft- 
ware that will run on a machine like 
the 8100 to perform that function of 
passing a command on through. Well, 
the last thing users want is more soft- 
ware that’s going to consume very, 
very precious cycles in an 8100. Sec- 
ondly, they don’t want a solution that 
requires the network control channels 
to have to pass through the DP ma- 
chines. What happens if that 8100 is 
down? 

So there’s this basic mentality at IBM 
that has never come to grips with re- 
quirements a user really has to put to- 
gether a physical network that’s inde- 
pendent of the application processors 
that are connected to it. 


Here’s a nice fundamental question. 
What is packet switching? Where did 
it come from and where is it going? 


It’s sending information in chunks. 
People do packet switching in some 
sense of the term when they send mag- 
netic tapes. If, in a shared-user net- 
work, there are lots of users and the 
behavior of any one of them can have 
an adverse effect on performance of 
the rest, packet switching takes the ap- 
proach of ... ‘All right, if we have a 
user with a very long message that 
would otherwise tie up the system, 
we'll chop his user message into little 
small pieces and interleave these pieces 
and use those as the things we spray 
through the network. When we get to 
the end and recognize a long user mes- 
sage, then we reassemble the packets 
and deliver the message to the ultimate 
destination.” 

For years, there’s been a concern on 
my part that packet switching has a 
very definite role to play in the future 
of data communications. But I think 
that packet switching is by no means 
the answer to the maiden’s prayer. It 
does not provide really satisfactory 
performance under all kinds of traffic 
conditions. 


What conditions? 


Well, let’s back up and ask, ‘Under 
what conditions is packet switching 
beneficial?’ Any time when you have 
a terminal user sitting at a keyboard 





and composing messages and then 
sending them through the network, 
you'll find that his overall usage 
ranges from something like 5% or 10% 
to 25% or 30% because of the think 
time that goes on, the keying differen- 
tials between the user and the network 
links and so forth. That speed dif- 
ferential means that if you’re operating 
in any kind of buffered environment 
where you're composing a line of text 
and sending it through the network, 
the demand for capacity that that user 
has is going to fluctuate from trunk to 
trunk. 

All studies of packet switching indi- 
cate that packet switching [is most 
beneficial] where the traffic is very, 
very statistical in nature — the mes- 
sages arrive in pretty much an uncor- 
related manner between different users 
and when they arrive they don’t place 
prolonged demand on the network for 
continuous amounts of capacity. And 
it’s that latter kind of traffic, when it 
comes into the packet network — the 
way the packet network treats that is 
to start chopping up these long mes- 
sages and so what you end up with is a 
steady requirement for a flow of pack- 
ets between two places in a network. 
That predictability — that requirement 
for contimidus capacity regardless of 
[mode of transmission, packet or oth- 
erwise] — tends to begin to show up in 
the behavior of other users. 

Today’s packet networks cannot de- 
liver the performance of leased lines, 
but not every interactive netword 
needs the 1.5- to 2-second response 
times leased lines can deliver. When 
response time needs are on the order of 
5, 6 or 8 seconds, then packet switch- 
ing can provide ... solutions. But 
then, there’s the economics to con- 
sider. 


Where’s packet switching going from 
here? 


It’s in a stage right now where the 
nodal machines that perform the 
packet switching — for Tymnet and 
Telenet as examples — tend to run out 
of gas or die or whatever. Their capac- 
ity limit is up in the range of 56K bit/- 
sec. What we clearly need if we're go- 
ing to solve these delay problems on an 
end-to-end basis ... is the ability for 
packet-switching nodes to operate 
across links at much higher speeds 
than 56K bit/sec. T1 carrier lines are 
needed at 1.5M bit/sec. 

Problem is, can some users plug into 
1.5M bit/sec links? Many can’t right 
now although they'd like the capabil- 
ity. 

On the subject of data communica- 
tions speeds, the technology is sup- 
posed to give the world orders of mag- 
nitude increases in available speeds 
during the next several years. Do users 
need to pass data that much more rap- 
idly? It depends on the application. In 
the area of bulk data transmission, the 
present speeds are bordering on being 
inadequate if they’re not already, but 
there’s probably no need for higher 
speeds in the area of interactive appli- 
cations ... You're not going to see in- 
teractive CRT terminals running at 
56K bit/sec. 

But you are going to need these much 





higher throughputs where data and 
voice are integrated along with word 
processing. 


What is Bell’s Advanced Communi- 
cations Service? 


It’s been pretty much in limbo during 
the past year. There are something like 
100 people in AT&T working on the 
technical specifications. Fundamen- 
tally, it’s designed to be an intelligent 
network primarily addressed to ad- 
ministrative message communications 


“Technology will give us orders-of- 
magnitude increases in speeds. Do we 
need to pass data that much more rapidly?” 


and electronic mail. It will have file 
storage for mail box activities. The 
user will be able to design his own dia- 
logues. Unquestionably, it will involve 
much of what we call data processing 
today. 


What is Xerox Corp.’s Xerox Tele- 
communications Network (Xten)? 
What problems is Xerox facing in get- 
ting this service out to the user? 


The business concept of an Xten net- 
work is an absolutely superb idea. No 
question about that. 

One of the things fundamentally dif- 


ferent between Xten and ACS is that 
Xten is going to include a considerable 
amount of noncoded information sup- 
port right from the start for things like 
its facsimile products, whereas the 
ACS primarily [calls for] coded termi- 
nals and that kind of thing. 

The whole idea in Xerox’s philoso- 
phy for Xten is document transmission 
as well as data communications in 
slow-speed teleconferencing. They en- 
countered a series of problems . . . The 
biggest is the politics of a large organi- 
zation in which a network of the 
[scale] they are undertaking is such a 
big project that they began to tool up 
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No special modems required . . . Alpha-Tone 
is compatible with all existing voice response 


It's light, and compact enough for pocket or 
briefcase. And it's light on the pocketbook too, 
because at under $250, (with coupler and 
carrying case) Alpha-Tone does more and costs 
less than any other remote terminal in its class. 
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Modems, or complete voice response systems. 
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“The security problem is very real. 
It’s of paramount importance to arryone 
who intends to use any kind of network.” 


for this thing and some of the people 
{within Xerox] being asked to approve 
some of these plans did so at the begin- 
ning without really understanding 
what they were signing off on. And by 
the time they got in, to the tune of a 
couple of hundred million dollars, and 
saw where this thing was going and 
what the maximum negative cash flow 
was likely to be under some pessimistic 
scenarios — some people in top man- 
agement said, ‘‘Hey, wait a cotton- 
pickin’ minute here, things are getting 
out of control; we can’t have a plan 
that is an all or nothing thing where we 
have to put in a billion dollars before 
the thing is going to be viable.’”’ 

So, my judgment is that they began 
to look at the total investment require- 
ments. I don’t think there’s any doubt 
that ... the potential is there. One 
can’t criticize that. But the likelihood 
of them reaching various levels of pen- 
etration, given the number of technol- 
ogy problems in the local distribution 
area... the sheer logistics of putting 
many earth stations into place to sup- 
port their metropolitan operations — 
that’s tremendously time-consuming. 
It’s a regulatory process that’s fraught 
with uncertainty. 

So Xerox is going through a painful 
process of mapping Xten back into 
something that’s realistic and that they 
can explain to their shareholders in a 
way that it won't appear like another 


Scientific Data Systems venture or 
RCA into the computer business. 


It seems a sure bet that data networks 
in coming years will be far more pow- 
erful, but will they be adequately reli- 
able and secure? Will the added com- 
plexity, interconnection and_ brute 
force of tomorrow’s data networks 
make outages, malfunctions and secu- 
rity breaches far more costly to the 
user and society as a whole? 


I feel that the security problem is 
very real. I think that it’s absolutely of 
paramount importance to any cus- 
tomer who is looking at using any net- 
work ... to make security totally his 
responsibility. I think that he can ex- 
pect little or no practical help from the 
vendors of these systems. The whole 
concept of saying, “I’m going to use a 
public network and obtain the encryp- 
tion functions from the public net- 
work and vendors” — that’s a contra- 
diction in terms! 

From a plain technical point of view, 
I don’t think reliability will be the 
problem with future networks that it is 
today. There are a few reliability and 
throughput problems on networks to- 
day.’ ‘ 


So they’re as reliable as networks of 
their type can be, given the current 
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state of technology? 


I think that’s a fair statement. But 
there’s a lot of new technology that 
can be brought to bear — for example, 
most of the packet-switching nodes 
that have most of their key compo- 
nents fully redundant. I’m really 
thinking of such problems that hap- 
pen when your access lines go down. 
Those are your real practical problems 
that a lot of people have really not 
come to grips with yet. Those access 
lines from those networks into your 
hosts and your data bases where all the 
information is stored — those are criti- 
cal; they’re just as naked as your 
front-end processor . . . 

Some of those answers will lie in the 
ultra-smart PBXs that are going to do 
super least-cost routing so that when 
the customer’s front-end processor 
senses a failure in access to some net- 
work, another route to the network 
can be found. But that technology is 
not being utilized very much, so 
there’s another wave of significant 
technology that can address some of 
these reliability and performance 
problems. 


How does stagflation affect the man- 
agement of data communications? 


Well, it makes companies unwilling 
to spend money on training and on 
educating their people. It puts more 
and more emphasis on the short-term 
profitability of a business. It dues all 
the wrong things in terms of impeding 
the efforts that need to be done. To 
turn that around, now (stagflation] 
also puts pressure on organizations to 
come up with ways to increase their 
overall productivity. So the good of 
that whole question is a technology 
that is very productivity-intensive. 
There’s a lot of leverage in doing 
something based in the data communi- 
cations area. 


Most data communications of a typi- 
cal, geographically distributed user oc- 
curs at the local level. Should local net- 
works be the focus of concern for net- 
work planners? 


The focus should be on looking at all 
the corporation’s requirements for in- 
formation transfer. What may be a lo- 
cal requirement today may not be a lo- 
cal requirement tomorrow. The pur- 
pose of networks in general should be 
to mask geography. It’s that simple. 
And they can mask geography by 
creating a bridge between somebody 
that lives on one side of Los Angeles 
and his corporate headquarters on the 
other side of town so that he can work 
at home for a day or two per week. 


What scares you the most about the 
future of data communications? 


I guess the thing that scares me the 
most as a representative of the indus- 
try is the enormous demand for the 


people vs. what I see happening in 
supply. 

That problem creates opportunities 
for me in my consulting firm because I 
collect levels of expertise in different 
problems and I open offices in the ma- 
jor places like the [San Francisco] Bay 
Area and New York and here in the 
Midwest and ‘in other areas, and I can 
provide solutions to other companies 
that have that problem. 

If you ask me what scares me the 
most as simply an individual in soci- 
ety, not letting my answer be colored 
by business opportunity, the great 
concern I have is over undue influence 
and abuses of power creeping their 
way into the industry in the form of ei- 
ther unfair competition or abusive mo- 
nopoly practices by large organiza- 
tions or meddling in our industry by 
governments. 

It’s amazing to go to Europe and see 
what they’re actually going to have in 
their network vs. what they could have 
if there were some type of an open and 
free environment. The opportunities 
that those within those countries are 
going to have is going to be so pack- 
aged and so controlled and so limited 
to what the government thinks is best 
for them that it’s very sad. It’s scary 
when you think about the people who 
are making a lot of these decisions 
about where universities go and what 
kind of government regulations ... 
These people are making very basic, 
fundamental decisions on the basis of 
experience and intelligence that is ex- 
tremely limited at best. And they have 
no vision of what the technology's 
about, how it should be used, what its 
impacts are going to be — yet they are 
the ones setting the policies . . . 

In the U.S., go down to the local pub- 
lic service commissions inthe states 
and you'll see very, very close exam- 
ples of what I’m talking about. I al- 
ways used to wonder about what hap- 
pened to people who graduated in the 
bottom third of their law school gra- 
duating class. Then I got involved in 
some rate proceedings at one time and 
found that they all go to work for the 
Bell System in the local operating com- 
panies to beat the public service com- 
missions over the head. 


Now the flip side of the coin: What 
gives the most cause for optimism? 


We have technology that offers a 
very real possibility for immediately 
changing the way we live, the way we 
do business, in a very positive way. 
For example, I absolutely love to think 
of the day when I’m going to be able to 
carry on some of my meetings and 
some of my transactions without hav- 
ing to get on airplanes by being able to 
get onto nearby teleconferencing stu- 
dios. The prospect of being able to ac- 
cess lots of information; to play with 
my home computer and do many of 
the kinds of things that I need to do in 
order to run my business better; and to 
do those over networks where I'll be 
able to communicate with people in 
my office by terminal from wherever I 
want to be — these, I think, hold some 
incredible possibilities. 





By Gerald W. Williams 


FOCUS ON 
DATA TERMINAL 
EQUIPMENT 


electing a data terminal for a 

communications-based system 

can be a difficult task. Along 

with such obvious technical 

considerations as_ interfaces, 
data transfer rates and compatibility, 
the selection process requires an analy- 
sis of individual business needs and 
human factors. All three elements 
must be examined before the proper 
terminal can be selected. 

The wide selection of terminals 
further complicates the process. De- 
pending on the applications, a general- 
purpose application-specific or spe- 
cial-purpose terminal may be required. 
General-purpose terminals include tel- 
eprinters, alphanumeric display, intel- 
ligent display and remote batch termi- 
nals. Such equipment as optical char- 
acter recognition systems, computer 
output microfilm and bar-code scan- 
ning systems are categorized as being 
applications-specific. Special-purpose 
terminals include data collection sys- 
tems, automated teller terminals and 
point-of-sale systems. For the purpose 
of this report, we will focus on gener- 
al-purpose terminals because of their 
versatility and popularity. 

The most basic terminal is the tele- 
printer. Teleprinters were originally 
designed as a communications device 
for telegraph networks. As such, they 
are generally compatible with most 
public communications networks, and 
these terminals have become the most 
widely used communications device 
for data processing networks. 

Three standard configurations of tel- 
eprinters are available. They are the re- 


ceive only (RO), keyboard send/re- _ 
ceive (KSR), and automatic send/re- - 


ceive (ASR) configurations. An RO 
teleprinter consists of only a printer 
and is used for central-computer-to- 
site broadcast applications such as 
message dissemination. KSR __ tele- 
printers include a keyboard and a 
printer and allow bidirectional com- 
munications. The ASR configuration 
provides auxiliary storage equipment, 
which supports operation of the tele- 
printer without user intervention. 

The basic teleprinter, however, is 
limited by two factors. The first con- 
cerns the user. Teleprinters, because 
they are based on a mechanical print- 
ing process a majority of the time, tend 
to be noisy. High noise-level can ob- 
viously eliminate the teleprinter from 
consideration in certain business envi- 
ronments. Additionally, the typical tel- 
eprinter operates at a print speed of 
approximately 30 char./sec. In many 
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cases, this speed is not sufficient for 
interactive applications. 

Some teleprinters have been 
enhanced beyond the traditional defi- 
nitions and operate at higher rates of 
speed and support more applications. 

It should be noted, however, that the 
cost of the unit increases as the capa- 
bilities are enhanced. Therefore, a tele- 
printer may be the technically proper 
terminal for a communications-based 
system, but it may fall short in the area 
of cost or efficiency. 

In contrast to the interactive nature 
of teleprinters, remote batch terminals 
provide a cost-efficient method of pro- 
viding remote sites with access to cen- 
tralized processing power. 

The basic concept behind remote 
batch processing is that the terminal 
accumulates a certain amount of data 


and then transmits that data, as a 
whole, to the host computer at high 
speeds. The computer also sends infor- 
mation to the terminal in the same 
batch mode. Whereas teleprinters are 
typically used to transmit short mes- 
sages at a comparatively low rate of 
speed, the remote batch terminal al- 
lows a user to utilize communications 
lines more efficiently. The remote 
batch terminal, however, does not sup- 
port interactive communications be- 
tween the user and the central com- 
puter. 

Remote batch terminals are generally 
configured with a terminal controller, 
an operator control panel/console, an 
input device and an output device. The 
output device (usually a printer) is 
typically packaged separately from the 
other elements of the terminal. The in- 


put device can be an electronic key- 
board with an alphanumeric display, a 
teleprinter or a card reader. 


CRT Terminals 


Alphanumeric display terminals (or 
CRTs) are the most popular form of 
interactive terminal in use today. 
These terminals include a keyboard for 
sending information and a display 
unit, which provides the user with a 
visual means of reviewing data he has 
sent or for receiving data. 

These terminals can also support a 
printing station for hard-copy output 
in some cases. As mentioned earlier, 
however, a mechanical printer (in con- 
trast to a thermal printer) may create 
an unacceptable noise level. 

Selecting an alphanumeric terminal 
can involve more factors than have 
been mentioned previously. Such ele- 
ments as the size of the display screen, 
the capacity of the display and the for- 
mat of the displayed characters are 
fairly standard, but choices do exist. 
The most important consideration on 
screen size and character formation is 
user comfort. The display must be 
readable and should (physically) fit 
well in the working environment. 

The majority of alphanumeric termi- 
nals display a maximum of 1,920 char- 
acters (24 lines of 80 characters each) 
at one time. There are, of course, 
smaller and larger versions offered 
commercially. 

A technique that can artificially in- 
crease the display capacity is called 
paging or scrolling. This feature is of- 
fered on several terminals and allows 
users to flip through lines or fields of 
data that are held in a buffer. 

Other features commonly supported 
on alphanumeric terminals include: 

© Reverse video. This feature 
presents a negative image of the data 
being displayed (i.e., a character nor- 
mally displayed as light on a dark 
background will appear dark on a light 
background) on the screen. Reverse 
video can be applied to a single charac- 
ter, a line or the entire display. 

© Insert/delete capability. This capa- 
bility allows users to delete a character, 
field or line and/or replace that data 
with more accurate information. 

© Split-screen display. This feature 
supports the simultaneous display of 
varied sizes of characters. Addition- 
ally, some manufacturers offer a split- 
screen capability that allows the user 
to display different formats on the 
same screen. 

The flexibility of alphanumeric ter- 
minals and their interactive nature 
have made them a popular choice of 
terminal for a communications-based 
system. It should be noted, however, 





“Once a user has determined 


the class of terminal he requires, 
he must create a list of mandatory and desired specs.” 


that these terminals do not 
provide hard-copy output. In 
most cases, this problem can 
be resolved by attaching a 
printer to the terminal, but 
this entails additional cost. 

Intelligent display terminals 
were an outgrowth of the al- 
phanumeric displays. With 
the advent of microprocessors 
and the decrease in the cost of 
computing, it was only natural 
to place some processing 
power at the user’s site. The 
flexibility of an intelligent dis- 
play terminal allows it to be 
programmed to perform any 
of the functions detailed ear- 
lier. As the level of flexibility 
has increased, however, so has 
the cost of the terminal. 

Intelligent terminals are sim- 
ilar in appearance to alphanu- 
meric terminals. In addition to 
the capabilities of alphanu- 
meric terminals, the intelligent 
terminal can often perform 
data and text editing tasks, 
support high-level languages 
and perform data validation 
routines as well as run appli- 
cations programs. These capa- 
bilities, in some cases, will de- 
crease communications costs, 
because the terminal does not 
rely on the central computer 
for all its information and pro- 
cessing power. 

Additionally, intelligent ter- 
minals can support peripher- 
als for auxiliary storage and 
printing. Another feature of 
intelligent terminals is the in- 
clusion (by some manufactur- 
ers) of programmable function 
keys. Using these keys, the 
operator/user can easily initi- 
ate a new task or function, 
perform data validation rou- 
tines, retransmit screens to the 
central computer or perform 
other similar programs. 

Intelligent terminals are 
more expensive than the aver- 


age terminal that has been dis- | 


cussed to this point. The deci- 
sion process must, therefore, 
center on the issue of cost vs. 
utility and flexibility. 

Up to this point, we have 
been more concerned with 
identifying the functions 
which each class of terminal 
can support. Once a user has 
determined the class of termi- 
nal required, he must create a 
list of mandatory and desir- 
able specifications. 

Some of the areas that need 
to be addressed in the selection 
process include cost, vendor 
reputation, equipment relia- 
bility, vendor experience in 
the specific application, ease 
of operation, maintenance, 
physical size, availability and 
technical support. 

Cost of the terminal should 
be extended beyond the simple 
purchase, lease or rental fee. 
Such elements of expense 
such as on-going maintenance 
fees and the cost of not using a 





terminal should also be fac- 
tored into the final figure. 
The following items should 
be investigated in regards to 
the vendor's reputation: 

¢ The length of time that the 
vendor has been involved in 
the data processing industry. 
¢ Other data processing 
products offered by the ven- 


dor. 

© Quality of technical and 
maintenance support offered 
by the vendor. 

¢ Financial condition of the 
vendor. 

Equipment reliability must 
also be determined. Areas of 
interest to the potential buyer 
should be the technology used 


in the terminal’s manufactur- 
ing and the vendor's warranty 
policy. Solid-state and compo- 
nents using large-scale inte- 
gration will have fewer fail- 
ures than older technologies. 
In addition, it may be helpful 
if the mean time between fail- 
ure can be determined. 

The vendor and his claims of 


terminal performance should 
be validated through inter- 
views and visits to sites that 
are using the vendor's termi- 
nals.. These sites can be deter- 
mined through the vendor. 
Additional interviews should 
be undertaken with sites other 
than those listed by the ven- 
dor. These should be local 
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ALABAMA 


Huntsville (205) 
W.A. Brown Instruments 
883-8660 


ARIZONA 

Phoenix (602) 
Data Access Systems 
944-9665 


CALIFORNIA 

Los Angeles Metro (213) 
Alanthus Data Communications 
$37 6830 
Carterfone Communications 
342-6540 
Consolidated Data Terminals 
970-1030 
Continental Resources 
638-0454 
Data Access Systems 
538-4100 
David Jamison Carlyle 
277-4562 

Sacramento (916) 
Consolidated Data Terminals 
924-1644 

San Diego/Orange County (714) 
Carterfone Communications 
534-2510 
Data Access Systems 
979-2157 
David Jamison Carlyle 
640-0355 
Schweber Electronics 
556-3880 

San Francisco Bay Metro (408) 
Carterfone Communications 
245-9200 
Continental Resources 
249-9870 
Data Access Systems 
244-3772 
Schweber Electronics 
496-0200 

San Francisco Bay Metro (415) 
Alanthus Data Communications 
952-6300 
Consolidated Data Terminals 
638-1222 
Data Access Systems 
872-1811 
David Jamison Carlyle 
835-9820 


COLORADO 
Denver Metro (303) 


Data Access Systems 
741-2922 
CONNECTICUT 
Danbury (203) 
Schweber Electronics 
792-3500 
Farmington (203) 
Data Access Systems 
674-1697 
Stamford (203) 


Digital Associates 
327-9210 


DISTRICT OF COLUMBIA 
Washington, D.C. 
Metro-Maryland (301) 
Carterfone Communications 
770-6280 
Continental Resources 
948-4310 
Data Access Systems 
459-3377 
Schweber Electronics 
840-5900 
Washington, D.C. 
Metro-Virginia (703) 
Alanthus Data Communications 
770-1150 


794-55B 
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FLORIDA 

Fort Lauderdale (305) 
W.A. Brown Instruments 
776-4800 

Hollywood (305) 
Schweber Electronics 
927-0511 

Melbourne (305) 
W.A. Brown Instruments 
723-0766 

Oriando (305) 
W.A. Brown Instruments 
425-5505 


Continental Resources 
855-9544 


GEORGIA 
Atlanta Metro (404) 


W.A. Brown Instruments 
455-1035 


Carterfone Communications 
447-6785 

Data Access Systems 
449-5436 


Schweber Electronics 
449-9170 


HAWAII 


Honolulu (808) 
David Jamison Carlyle 
531-5136 


ILLINOIS 


Chicago Metro (312) 
Alanthus Data Communications 
860-2233 


Carterfone Communications 
358-8703 

Continental Resources 
860-5991 


Data Access Systems 
967-0440 


David Jamison Carlyle 
975-1500 
Digital Associates 
677-1580 
Information Systems 
228-5480 
Loonam Associates 
833-5831 
MRC Industries 
698-3377 
Schweber Electronics 
364-3750 

IOWA 

Cedar Rapids (319) 
Schweber Electronics 
373-1417 

KANSAS 


Kansas City (913) 
Loonam Associates 
888-2124 


KENTUCKY 


Louisville (502) 
Loonam Associates 
499-8230 


LOUISIANA 


New Orleans (504) 
W.A. Brown Instruments 
626-9701 


MASSACHUSETTS 

Boston Metro (617) 
Alanthus Data Communications 
890-0226 
American Computer Group 
437-1100 
Continental Resources 
275-0850 
Data Access Systems 
769-6420 
Schweber Electronics 
275-5100 

MICHIGAN 

Detroit Metro (313) 
Alanthus Data Communications 
362-1686 
Carterfone Communications 
967-1503 
Data Access Systems 
589-1409 
Data-Tron 
354-6421 
Schweber Electronics 
525-8100 


MINNESOTA 


Minneapolis Metro (612) 
Data Access Systems 
854-4466 
Loonam Associates 
831-1616 


Schweber Electronics 
941-5280 


MISSOURI 


427-7272 


NEBRASKA 


Omaha (402) 
Loonam Associates 
333-5502 


NEW JERSEY 


North Jersey-NYC Metro (20!) 
Carterfone Communications 
575-6500 


Continental Resources 
654-6900 

Data Access Systems 
227-8880 

David Jamison Carlyle 
946-9669 

FICOMP 

238-5492 

Schweber Electronics 
227-7880 

South Jersey-Phila Metro (609) 

Continental Resources 
234-5100 


NEW YORK 


New York Metro (212) 
Alanthus Data Communications 
688-2615 
Carterfone Communications 
344-7511 
Continental Resources 
695-3206 


Data Access Systems 

564-9301 

Digital Associates 

$99-2805 

Schweber Electronics 

516-334-7474 
Rochester Metro (716) 

Data Access Systems 

377-2080 


Schweber Electronics 
424-2222 


NORTH CAROLINA 


Durham (919) 
W.A. Brown Instruments 
682-2383 


OHIO 

Cleveland Metro (216) 
Data Access Systems 
473-2131 
Data-Tron 
585-8421 
Schweber Electronics 
464-2970 

Dayton (513) 
Data-Tron 
223-8421 


OKLAHOMA 


Oklahoma City (405) 
Tel-Tex 
947-3797 
Tulsa (918) 
Tel-Tex 
742-9673 


OREGON 

Beaverton (503) 
Data Access Systems 
644-8600 

PENNSYLVANIA 

Philadelphia Metro (215) ; 
Carterfone Communications | 
337-3900 j 
Data Access Systems } 
67-8315 
FICOMP 
441-8600 
Schweber Electronics 
441-0600 


Pittsburgh Metro (412) 
Alanthus Data Communications 
922-8483 


Data-Tron 
243-8421 


SOUTH CAROLINA 


Columbia (803) 
W.A. Brown Instruments 
798-8070 


TENNESSEE 


Oak Ridge (615) 
W.A. Brown Instruments 
482-5761 


TEXAS 

Austin (512) 
Tel-Tex 
451-8201 

Dallas Metro (214) 
Alanthus Data Communications 
358-4151 
Carterfone Communications 
630-9700 
Data Access Systems 
256-5536 
MRC Industries 
247-6341 
Schweber Electronics 
661-5010 
Tel-Tex 
231-8077 

Houston Metro (713) 
Alanthus Data Communications 
683-7834 
Carterfone Communications 
780-0034 
Data Access Systems 
682-5965 
Schweber Electronics 
784-3600 
Tel-Tex 
868-6000 

San Antonio (512) 


Data Access Systems 
655-3274 


WASHINGTON 

Seattle Metro (206) 
Carterfone Communications 
575-1607 
Consolidated Data Terminals 
883-0100 


Data Access Systems 
251-5068 


WISCONSIN 
Milwaukee Metro (414) 
Data Access Systems 
963-9008 
Loonam Associates 
$48-9790 
MRC Industries 
327-1212 
Schweber Electronics 
784-9020 





companies that use data pro- 
cessing to perform functions 
similar to those the potential 
user is planning. It is not vital 
that the same vendor or equip- 
ment be used in these situa- 
tions. Rather, the other busi- 
nesses will allow a potential 
user to examine options to his 
plan of action. 


Complete remote format set-up 
~ capability makes sure your data is 
printed in the form you want. 


Unforgettable Memory: 


Multi-year battery protects all hori- 


zontal and vertical formats, print. 


a 


Quality that will make a lasting impression 


GENERAL @@ ELECTRIC 


Human concerns are ad- 
dressed by investigating the 
ease of operation that the ter- 
minal offers. Such areas as 
follow should be investigated: 

¢ The keyboard should be 
configured in the familiar cor- 
respondence or teletype for- 
mat. 

® Nonglare surface should 


be provided on the display. 

e The unit should fit com- 
fortably in the available work 
space without crowding the 
operator. 

¢ The functional compo- 
nents of the keyboard and dis- 
play should reflect concern 
for the user’s comfort. 

Finally, the delivery sched- 














“The user should never lose sight 
of the fact that the terminal is being 
considered as a solution to a business problem.” 


ule, technical support and 
maintenance policy should be 
determined. 

Once all the elements dis- 
cussed in this article have been 
identified, the choice of termi- 
nals should be narrowed. The 
final decision can then be 
based on common sense, 
knowledge of the business and 
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system requirements and un- 
derstanding of the particular 
applications. 

The user should never lose 
sight of the fact that the termi- 
nal is being considered as a so- 
lution to a business problem. 
Use of these elements allows 
the user to select a terminal 
with a high rate of success. @ 


DIRECTORY OF 
DATA TERMINAL 
EQUIPMENT SUPPLIERS 


The following is a partial listing 
of major terminal suppliers. No in- 
ference on the quality of equip- 
ment is intended by a company’s 
nclusion or exclusion from this 
ist. 


LEGEND: 
A=Alphanumerical display 
terminal 
l=Intelligent display terminal 
R=Remote batch terminal 
T= Teleprinter 


Agile Corp. 

1050 Stewart Drive 
Sunnyvale, Calif. 94086 
(408) 735-9904 

Ahearn & Soper 

31 Enterprise Road 

Rexdale, Ont. MSW 1C4 Can- 
ada 

(416) 245-4848 

Anderson Jacobson, Inc. 
521 Charcot Ave 

San Jose, Calif. 95131 

(408) 263-8520 

Ann Arbor Terminals, Inc. 
6175 Jackson Road 

Ann Arbor, Mich. 48103 
(313) 663-8000 
Applied Digital 
tems, Inc. 

100 Marcus Bivd 
Hauppauge, N.Y. 11787 
(516) 231-5400 

Bedford Computer Systems, 
Inc. 

3 Preston Court 

Bedford, Mass. 01730 

(617) 275-0870 

Beehive International, Inc. 
4910 Amelia Earhart Drive 
Salt Lake City, Utah 84125 
(801) 355-6000/ 
(801)487-0741 
Bunker-Ramo Corp. 
Information Systems Division 
35 Nutmeg Drive 

Trumbull, Conn. 06609 

(203) 377-4141 

Burroughs Corp. 

1 Burroughs Place 

Detroit, Mich. 48232 

(313) 972-7000 

Carterfone Communications 
Suite 1400 

1111 Mockingbird Lane 
Dallas, Texas 75247 

(214) 630-9700 

Centronics Data Computer 
Corp. 

1 Wall St. 

Hudson, N.H. 03051 

(603) 883-0111 

CMC Pertec 

12910 Culver Bivd. 

Los Angeles, Calif. 90066 
(213) 822-9914 


Data Sys- 
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Comdata Corp. 

8115 N. Monticello 

Skokie, Ill. 60076 

(312) 677-3900 
Computek, Inc. 

63 Second Ave. 
Burlington, Mass. 01803 
(617) 272-8100 
Computer Communications, 
Inc. 

2610 Columbia St 
Torrance, Calif. 90503 
(213) 320-9101 
Computer Devices, Inc. 
25 North Ave. 

Burlington, Mass. 01803 
(617) 273-1550 
Computer Optics, Inc. 
Berkshire Industrial Park 
Bethel, Conn. 06607 

(203) 744-6720 
Computer Peripheral Corp. 
1225 Connecticut Ave. 
Bridgeport, Conn. 60025 
(203) 333-8339 

(201) 261-6800 
Computer Transceiver 
Systems, Inc 

E. 66°Midland Ave. 
Paramus, N.J. 07652 
Conrac Corp. 

600 N. Rimsdale Ave 
Covina, Calif. 91722 

(213) 966-3511 

Control Data Corp. 

8100 S. 34th Ave 
Minneapolis, Minn. 55440 
(612) 853-8100 

Data Access Systems, Inc. 
100 Rt. 46 

Mountain Lakes, N.J. 07046 
(201) 335-3322 

Data General Corp. 

Rt. 9 

Westboro, Mass. 01581 
(617) 366-8911 
Datagraphix, Inc. 

P.O. Box 82449 

San Diego, Calif. 92138 
(714) 291-9960 
Datagroup, Inc. 

811S. 500 W. 

Bountiful, Utah 84010 
(801) 290-0513 
Datamedia Corp. 

7300 N. Crescent Bivd. 
Pennsauken, N.J. 08110 
(609) 665-2382 

Datapoint Corp. 

9725 Datapoint Drive 

San Antonio, Texas 98284 
(512) 699-7000 
Dataproducts Corp. 

6200 Canoga Ave 
Woodland Hills, Calif. 91364 
(213) 887-8000 

Datasaab Systems 

U.S.A. Headquarters 

437 Madison Ave 

New York, N.Y. 10022 
(212) 754-0680 

Data Terminals and Commu- 
nications, Inc. 

590 Davidson St 
Campbell, Calif. 95008 
(408) 378-1112 

Decision Data Computer 
Corp. 

100 Witmer Road 
Horsham, Pa. 19044 
(215) 674-3300 

Delta Data Systems Corp. 
Woodhaven Industrial Park 
Cornwells Heights, Pa. 19020 
(215) 639-9400 

Diablo Systems, Inc. 
24500 Industrial Bivd 
Hayward, Calif. 94545 
(415) 786-5000 

DI/AN Controls 

944 Dorchester Ave 
Boston, Mass. 02125 
(617) 288-7700 

Digi-Log Systems, Inc. 
Babylon Road 

Horsham, Pa. 19044 
(215) 672-0800 
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Digital Equipment Corp. 
Bidg. PK3-1 

146 Main St. 

Maynard, Mass. 01754 
(617) 897-5111 

DMC 

(Division of Cetec) 

2300 Owen St. 

Santa Clara, Calif. 95051 
(408) 249-1111 

Electronic Engineering of 
California (EECO) 

1441 E. Chestnut St. 

Santa Ana, Calif. 92701 
(714) 835-6000 

Extel Corp. 

3005 MacArthur Bivd. 
Northbrook, Ill. 60062 
(312) 291-2500 
Four-Phase Systems, Inc. 
10700 N. DeAnza Bivd. 
Cupertino, Calif. 95014 
(408) 255-0900 

Generali Electric Co. 

Data Communications Prod- 
ucts Division 

Waynesboro, Va. 22980 
(703) 949-1000 
GTE Information Systems 
1 Stamford Forum 
Stamford, Conn. 06940 
(203) 357-2000 

Harris Corp. 

Data Communications Division 
16001 Dallas Pkwy. 

P.O. Box 400010 

Dallas, Texas 75240 

(214) 386-2000 
Hazeltine Corp. 
Cuba Hill Road 
Greenlawn, N.Y. 11740 
(516) 261-7000 
Hetra 

1151 Eddie Allen Road 
Melbourne, Ala. 32901 
(305) 723-7731 
Hewlett-Packard Co. 
Data Terminals Division 
19400 Homestead Road 
Cupertino, Calif. 95014 
(408) 257-7000 
Honeywell, Inc. 

200 Smith St. 

Waltham Hills, Mass. 02154 
(617) 895-6000 

Human Designed Systems, 
Inc. 

3700 Market St 
Philadelphia, Pa. 19104 
(215) 382-5000 

IBM 

1133 Westchester Ave. 
White Plains, N.Y. 10604 
(914) 696-1900 

Inforex, Inc. 

21 North Ave. 

Burlington, Mass. 01803 
(617) 272-6470 

Informer Computer Termi- 
nals 

8332 Osage Ave. 

Los Angeles, Calif. 90045 
(213) 649-2030 

Infoton Corp. 

Second Ave. 

Burlington, Mass. 01803 
(617) 272-6660 

ICL, Inc. 

American Operations 

1 Turnpike Plaza 

197 Highway 18 

E. Brunswick, N.J. 08816 
(201) 246-3400 

Intertec 
Datacommunications Division 
2300 Broad River Road 
Columbia, S.C. 29210 
(803) 798-9100 

ITT Courier Terminal Sys- 
tems, Inc. 

1515 W. 14th St 

Tempe, Ariz. 85281 

(602) 275-7555 

Lear Siegler, Inc. 

Data Products Division 
714 N. Brookhurst St. 
Anaheim, Calif. 92803 
(714) 774-1010 


Logabox Informatique 
U.S. Division * 
10889 Wilshire Bivd. 

Los Angeles, Calif. 90024 
(213) 477-0494 


Megadata Corp. 

35 Orville Drive 
Bohemia, N.Y. 11716 
(516) 589-6800 


Memorex Corp. 
Communications Group 
18922 Forge Drive 
Cupertino, Calif. 95014 
(408) 996-9000 
Microdata 

2361 McGaw 

Irvine, Calif. 92714 

(714) 540-6730 
Mohawk Data 
Sciences Corp. 

1599 Littleton Road 
Parsippany, N.J.. 07054 
(201) 540-9080 

NCR Corp. 

1700 S. Paterson Bivd. 
Dayton, Ohio 45479 
(513) 449-2000 

NEC Information Systems, 
Inc. 

5 Militia Road 

Lexington, Mass. 02173 
(617) 862-3120 
Northern Telecom Systems 
Corp. 

Data 100 Division 

Data Park 

Minnetonka, Minn. 55343 
(612) 932-8000 
Northern Telecom Systems 
Corp. 
Sycor Division 

P.O. Box 1222 
Minneapolis, Minn. 55440 
(612) 932-8133 
Olivetti Corp. of America 
500 Park Ave. 

New York, N.Y. 10022 
(212) 371-5500 

Ontel Corp. 

250 Crossways Park Drive 
Woodbury, N.Y. 11797 
(516) 364-2121 
Perkin-Elmer Data Systems 
Terminals Division 

360 Rt. 206 S. 

Flanders, N.J. 07836 
(201) 584-1400 
Plantronics 

245 Encinal St. 

Santa Cruz, Calif. 95060 
(408) 426-5858 

Qume Corp. 
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By Dean Gillette 


TELEMATICS: 


THE INTEGRATION OF COMPUTING AND COMMUNICATIONS 


he revolution in telecom- 
munications today is as 
much a change in the basic 
nature of telecommunica- 
tions as it is in technology. 

For telecommunications itself, we 
need only two functions: a transducer 
and a transmission line. Transducers 
are things that convert energy from 
one form to another, and a transmis- 
sion line connects them. A metal mem- 
brane converts voice pressure waves to 
a mechanical vibration or vice versa, 
and a taut string transmits vibrations. 
Thus, two cans and a string are a tele- 
communications link that works for a 
few feet. 

For greater distances, transducers 
create electric signals that are transmit- 
ted over a pair of wires or a coaxial ca- 
ble or relayed as a radio signal. A tele- 
phone is an electrical transducer, so is 
a television camera or a television dis- 
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play or a facsimile system. 

For a telecommunications network 
we need to add switching as a third 
technique to combine with transducers 
and transmission. Without switching, 
each transducer would have to be con- 
nected with each other by a dedicated 
transmission line. Simple combinato- 
rial analysis shows that the number of 
connections needed so each transducer 
can be linked with each of the others 
increases as the square of the number 
of transducers. 

To avoid this tyranny of numbers, 
each transducer is wired to a local 
switching of fice where connections are 
made, on demand, between the trans- 
mission lines linked to each of the 
transducers. 


Tough Task 


There are some 20,000 local switch- 
ing offices in the nation, counting both 
Bell and independent companies. To 
connect all of these together directly 
would require 200 million trunks, and 
to avoid that magnitude of transmis- 


sion, the telephone network includes a 
hierarchy of switching machines to 
switch the trunks between the local of- 
fices. 

The result: Instead of having 200 
million interconnecting trunks, there 
are something like 10 million in the 
network. 

In its first 80 years, the telecommuni- 
cations network simply interconnected 
people-oriented transducers: _ tele- 
phones, TV cameras, FAX machines 
and so on. The real revolution started 
when remote access to computers be- 
gan shortly after World War II in so- 
phisticated national air defense sys- 
tems and, later, in the worldwide 
ground systems that supported 
manned space flight. Both of these 
networks linked computers as well as 
people. 

Data processing in communications 
has been with us almost from the be- 
ginning. Switching systems use it in 
selecting a desired connection in re- 
sponse to called number information 
dialed by telephone users. Paper-tape 


Teletype machines had a substantial 
text-editing capability that permitted 
review and correction of prepared in- 
formation before subsequent transmis- 
sion. 

Directory assistance is clearly an in- 
formation retrieval function which is 
accessed over a telephone line. With 
the newer technologies, we can replace 
relays in switching systems, paper- 
tape data storage and some operator 
assistance functions with stored pro- 
gram control machines, but that is just 
increase of capability and productivity 
within telecommunications as a result 
of applying new technology. 

Integration of computing and com- 
munications has brought us something 
new: access to sophisticated DP sys- 
tems through telecommunications. It 
allows people to communicate with 
machines at a distance and to carry out 
DP that has no relationship to telecom- 
munications. It links stored program 
controlled machines with others so 
that data can be exchanged. 

The combination of techniques al- 





“There are four driving forces 
in telematics: chips, computing, 
optical fibers and communications satellites.” 


lows introduction of new services 
which we constantly read about: elec- 
tronic funds transfer, electronic mail 
delivery, national crime information 
systems, the automated office of ihe 
future and library search and informa- 
tion retrieval systems. 


New Concept, New Name 


Such a new concept needs a new 
name. Oettinger at Harvard calls it 
“compunications” to reflect the com- 
bination of computing and communi- 
cations. The French have coined the 
word ‘‘telematique’’ as a combination 
of their words for automatic control 
and telecommunications. And the En- 
glish have adopted the anglicized form 
‘‘telematics.”’ I prefer the last and use 
‘telematics’ to identify systems which 
contain automatic DP that can serve 
other than telecommunications func- 
tions, along with the transducers, 
transmission and switching that have 
made up conventional telecommunica- 
tions networks. 

Not only are telecommunications and 
computers the two elements of telema- 
tics, they also share common technol- 
ogy bases. And it is progress in these 
technologies that will open even 
greater opportunities for future appli- 
cations. 

As I see it, there are four driving 
technologies in telematics: first, solid- 
state technology; second, computing, 
particularly in the form of stored pro- 
gram control of automatic operations 
which includes arithmetic, machine 
control, information storage and re- 
trieval; third, guided lightwave trans- 
mission, or optical fiber systems; and 
fourth, communications satellites. Let 
us look at these in some detail, taking 
them in reverse order. 


Superb Technology 


Communications satellites are a su- 
perb technology for distributing tele- 
vision signals. They have the advan- 
tage of accepting a TV signal sent from 
one point and, with a nation-spanning 
antenna pattern, distributing that sig- 
nal from one source to antennas across 
the entire U.S. 

This service is currently being used 
with receivers at the head end of com- 
munity antenna television systems 
and, in a plan proposed by Comsat and 
others, may be complemented by re- 
ceivers from the rooftops of homes or 
apartment houses. Again, because 
communications satellites are readily 
visible from many parts of the world, 
they are well located for relaying sig- 
nals from one continent to another. In- 
deed, they are the only means today 
for transmitting television signals in 
real-time across the oceans. 

Within the U.S., though, such terres- 
trial communications systems as mi- 
crowave radio relay, carrier system on 
wire pairs and coaxial cables provide a 
distinctly competitive alternative to 
communications satellites for distribu- 
tion of many types of point-to-point 
communications, particularly _ tele- 
phony. 


Fiber Optics 


In the future, optical fiber communi- 
cations may provide an even more ef fi- 
cient terrestrial technology where the 


Page 34. Computerworld/Extra! 


calling capacity requirements are great. 

Optical fiber communications are 
those in which communication signals 
are converted into pulses of light car- 
ried over hair-thin glass fibers for 
miles before accumulated attenuation 
and distortion need be removed by 
electronics. Systems based on this 
technology are now commercially 
available in some parts of the tele- 
phone and television plant, and as the 
1980s progress, there will be more ex- 
tensive application of the technology. 

For instance, AT&T has a plan to in- 
stall an optical fiber cable on a route 
between Boston and Washington, D.C. 
It initially would have the capability of 
carrying some 40,000 two-way voice 
conversations and, as demand in- 
creases, can be readily upgraded to 
twice that. At Bell Laboratories, we are 
currently investigating optical fibers as 
a base of a submarine cable system 
which conceivably could be laid across 
the Atlantic in the late ‘80s. 

Because optical fibers are capable of 
carrying television as well as telephone 
signals, a submarine cable optical fiber 
system running from the U.S. to Eu- 
rope would provide a competitive al- 
ternative to satellites for television as 
well as telephony and data. Here again, 
we see an instance in which terrestrial 
facilities serving high-capacity routes 
may be more ef ficient than satellites. 

We can also readily imagine optical 
fibers connecting to homes and offices 
throughout the nation as do pairs of 
wires now. It will be technically possi- 
ble to have optical fiber connections to 
home information systems for trans- 
mission of television, information re- 
trieval services and high-speed fac- 
simile systems as well as telephone. 
Experiments with such applications 
are found worldwide — in Canada and 
Japan, for example. The open ques- 
tions for analysis concern costs and 
markets. 


Computing Technology 


The third technology that I men- 
tioned was computing. I think this 
should be regarded as a technology in- 
stead of an art or science because it is 
an essential ingredient in stored pro- 
gram control systems, either within the 
telecommunications network or within 
the adjuncts that change telecommuni- 
cations into telematics. The ‘ program- 
ming” part of computing is an activity 
that is comparable to manufacturing of 
hardware. It must be preceded by thor- 
ough systems engineering and project 
planning, complemented by tight pro- 
ject management and followed by in- 
stallation and maintenance. 

The installation phase may be expen- 
sive; transformation of a paper-based 
manual record system into a comput- 
er-based automatic record system may 
cost millions of dollars simply for re- 
formatting the information. And neo- 
phytes in the computing, or software, 
business may forget to plan for system 
maintenance. Data bases, computing 
algorithms, information retrieval logic 
and the like are all subject to change 
and improvement. It is necessary from 
the beginning to anticipate carrying 
out the changes in the software system 
which are the equivalent of physical 
maintenance of hardware systems. 


The fourth technology I mentioned is 
solid-state electronics. It emerged as a 
dominant concept over 30 years ago 
with the invention of the transistor 
and has since grown to have a tremen- 
dously wide variety of opportunities 
for application. Solid-state electronic 
devices, no matter what form they 
take, may be thought of as club 
sandwiches of exotic materials placed 
down in precisely controlled layers. 
These layers may be of materials of 
carefully controlled impurities. Care- 
ful attention to matches between crys- 
tal structures may be needed at layer 
surfaces. The layers also have pre- 
cisely controlled physical shapes as 
well as electronic properties. To meet 
these demanding requirements, we 
have developed manufacturing pro- 
cesses with names like ‘’zone melting,” 
“molecular beam epitaxy’’ and “‘elec- 
tron beam exposure systems.’” With 
them, progress in solid-state elec- 
tronics has indeed been extraordinary. 

In 1960 the first of the “integrated 
circuits” was built, and it contained 
several active elements with transistor 
elements connected by thin strips of 
metal, all laid down as a part of the 
same manufacturing process. Since 
1960 the number of elements that 
could be laid down on a single piece, or 
“chip,” of silicon the size of your 
thumbnail has been doubling each 
year, so that today the state of the art is 
such that 100,000 active elements can 
be built all at one time on a single chip 
of silicon. 

The size of the active elements and 
the interconnecting conducting layers 
and the spacing between them is now 
approaching dimensions of one micron 
— one millionth of a meter. This preci- 
sion is the characteristic of large-scale 
integration (LSI). In laboratories today 
there are experimental approaches be- 
ing made to make even smaller ele- 
ments with greater compaction. With 
this ‘‘very large-scale integration’ 
(VLSI), we believe the doubling of 
densities that I mentioned can con- 
tinue through the 1980s, and a million 
active elements per chip is a possibil- 
ity. The point is that the power of 
solid-state electronics technology will 
continue to grow in the 1980s. 


Home Aspects 


Solid-state electronic devices and 
computing are common bases for all 
aspects of telematics. The newest 
switching machines in telecommunica- 
tions have stored program control, as 
do modern computers. With solid- 
state electronics we have been able to 
reduce costs in all parts of the trans- 
mission plant, both that for long dis- 
tance and for local telecommunica- 
tions. As we move into the 1980s, we 
will see microprocessors being incor- 
porated in terminal equipment in 
homes and offices to give us all greater 
flexibility in managing our business 
and lives. 

We all read a lot about the automated 
of fice of the future, in which computer 
systems replace files of paper records. 
The new technology will also affect 
our home lives. 

Suppose, for example, that you have 
been away from home on a trip and 
like a good citizen have kept your fur- 


nace turned down to save energy. To- 
day you come in and turn up the heat 
and shiver until the house is warm. In 
the future you might have a home in- 
formation system, complete with mi- 
croprocessors, that connects to your 
telephone and to your furnace. Half an 
hour away from home on your return 
trip you would dial your own tele- 
phone number and with the punch of a 
few buttons cause the furnace to come 
on so that your house would be warm 
when you arrive. . 


Information Access 


To complement such internal logics 
as I have described would be the grow- 
ing opportunities for business and per- 
sonal access to information of all 
kinds. Two examples are illustrative. A 
teletext service is one in which data is 
sent along with a television picture in 
broadcast. With a properly adapted 
television set, the text could be shown 
on an unused channel or it might be 
shown as English subtitles under a mo- 
tion picture for reading by the deaf. 

Videotext is the term currently used 
for transmission of information over a 
telephone line for display on the home 
television set. In the British version, 
originally called Viewdata and now 
Prestel, the subscriber dials a central 
computer requesting information. The 
computer response is transmitted over 
the telephone line and stored tempo- 
rarily in a device at the subscriber's 
premises. The device, which is con- 
nected both to the telephone and to the 
television set, generates a television 
picture much as do TV games. The ac- 
cessible information might be store 
sales advertising, guidance on spray- 
ing for farmers or even stock market 
quotations. 

Experiments with such systems are 
going on throughout the world and ex- 
emplify the new kinds of personal ser- 
vices available with telematics. 


Service Improvements 


As well as helping wed computing 
and communications into new tele- 
matics services, the dominant technol- 
ogies are being used to improve basic 
telecommunications services. An im- 
portant example is the introduction of 
an information collection and process- 
ing network linking the switching sys- 
tems in the nationwide telephone net- 
work to central computers. This net- 
work provides what is called ‘“‘Com- 
mon Control Interoffice Signaling,” or 
CCIS for short, and it will set up tele- 
phone connections more quickly and 
more efficiently than ever before. Im- 
proved efficiency will help control 
costs, but, further, the power of the 
CCIS concept can be used to provide 
new connection services. 

Progress in the four technologies that 
I have reviewed briefly will provide 
new opportunities for applications of 
telematics in the 1980s. Some of the 
applications are in the process now 
and others are being planned. 

There are forces other than techno- 
logical, though, that will shape the 
ways that telematics services are devel- 
oped. Political, economical and social 
factors will dictate how new systems 
are created and used, but we will need 
another forum to discuss them. Sd 
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Figure 2. Example of an SNA Configuration Today 
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“SNA configuration flexibility 
has grown from a host-rooted tree 
structure to a fully meshed network.” 


Series 30 and 4300 families of host 
processors and the 3705 communica- 
tions controller, more than 30 distinct 
terminals, cluster controllers and dis- 
tributed processors (8100, System/34, 
System/38, Series/1 and so on) now 
belong to the SNA family of compati- 
ble products. These in turn can attach 
various display heads, printers and 
other devices. 

© Software support on the 370, Se- 
ries 30 and 4300 families for SNA net- 
works has broadened to include all ma- 
jor IBM host operating systems, sev- 
eral host access methods (Vtam, Vtame 
and Tcam), remote job entry (JES2/3, 
Power and RES), data base/data com- 
munications support (IMS and CICS), 
time-sharing (TSO and VSPC) and of- 
fice support systems (Disoss). 

e SNA configuration flexibility has 
grown from the initial single-host- 
rooted tree structures (see Figure 1) to 
fully meshed ‘‘backbone’’ networks of 
3705s interconnecting multiple, peer- 
coupled hosts, along with clusters, ter- 
minals and distributed processors (see 
Figure 2). 

e Data presentation services have 
been defined that provide application 
programs with generic interfaces for 
multiple-device workstations, video 
displays and printers. More recently 
designed application program inter- 
faces in IMS and CICS allow the loca- 
tion of distributed data bases and 
transaction processing to be transpar- 
ent to users. 

e SNA product support for pre-SNA 
devices has evolved along with other 
SNA enhancements. Native protocol 
support for various pre-SNA devices 
preserves the original protocol appear- 
ance of the device, and the device can 
be directly attached to an SNA product 
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or can share the SNA backbone net- 
work with SNA devices. 

SNA has been enhanced in stages, 
corresponding roughly to major re- 
leases of the 3705 Network Control 
Program (NCP) and the two major ac- 
cess methods, Vtam and Tcam. These 
stages, or levels, of SNA have been re- 
ferred to as SNA O, 1, 2, 3, 4.1 and 4.2. 

This article describes the various fea- 
tures of SNA, emphasizing the more 
recent capabilities added by levels 4.1 
and 4.2. 

Physically, an SNA network consists 
of various kinds of nodes: host proces- 
sors, communication controllers, ter- 
minals, cluster controllers and distrib- 
uted processors. 

Functionally, SNA provides a bilevel 
(global/local) path-control architecture 
for network routing, flow control and 
source/destination addressing, with 
additional SNA-defined user services 
and network management functions 
built upon it (see Figure 3). 

Host processors and communication 
controllers provide global path-control 
services, and so are called subarea 
nodes in SNA. All other nodes are 
known as peripheral nodes. Subarea 
nodes form the global (high-level) sub- 
area-routing network, while peripheral 
nodes perform local (lower level) rout- 
ing functions and use boundary-func- 
tion support (that is, for network- 
wide/local address conversion) in adja- 
cent subarea nodes to gain access to 
the full routing network. 

The term subarea node derives from 
the partitioning of the global-network 
address space into subareas, each hav- 
ing a unique subarea address. A sub- 
area consists of a single subarea node 
and the links and peripheral nodes di- 
rectly attached to it. 


Within each node are various func- 
tional elements that provide special- 
ized services and are addressable 
within the subarea-routing network by 
specific element addresses within their 
given subarea. Some of these elements, 
called logical units, provide an inter- 
face for end users (terminal operators 
or application programs) of the SNA 
network to communicate with each 
other. Other elements, called physical 
units and system-services control 
points, provide nodal and multinodal 
control services, respectively. 

Each SNA node is patterned after the 
layered architectural representation 
shown in Figure 4, with a path-control 
element for routing, a data link control 
(DLC) element for each attached link 
and a physical unit (PU) to activate 
and control the links and monitor and 
manage changes to the node resources. 
A variable number of logical units 
(LU) may exist. These provide access 
to other end users and network ser- 
vices for application programs and ter- 
minal operators. End users communi- 
cate after their underlying LUs have 
been logically connected by a session. 

Optionally, a node may contain a 
system-services control point (SSCP), 
which has multinodal supervisory re- 
sponsibilities related to network direc- 
tory services, configuration manage- 
ment, session establishment, network 
operator/administrator access to PUs 
and coordination of network statistics 
gathering and problem determination. 
SSCPs are implemented in host pro- 
cessors, with distributed processors 
providing subset capabilities for sepa- 
rate, smaller networks that they inde- 
pendently manage. 

The LUs (PUs, links and so on) de- 
fined to a given SSCP constitute its do- 
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ER 1 Connects S 1 and S 2 via TGA and TGB 

ER 2 Connects S 3 and S 2 via TGE, TGF, and TGC 

ER 3 Connects S 3 and S 7 via TGE, TGD, TGG, and TGH. 
VR 1 and VR 2 are built on ER 1 (using different priorities). 


VR 3 is built on ER 2. 
VR 4 is built on ER 3. 


Figure 5. TGs, ERs and VRs in a Network 


main. Initiations of cross-domain LU- 
LU sessions involve the joint action of 
the responsible SSCPs to resolve the 
names and help establish the session. 
SSCPs also retain status on LU access 
and can turn aside or queue session 
initiation requests, based on LU avail- 
ability. 

Domains can overlap, thereby allow- 
ing serial or parallel control of re- 
sources by multiple SSCPs. This al- 
lows backup of one control point by 
another in the case of failure or normal 
switch-over procedures. 

Within each LU, a half-session, con- 
sisting of presentation services, data 
flow control and transmission control 
elements, exists for each session that 
the LU has active. A session consists of 
a half-session at each end; together the 
half-sessions synchronize the interac- 
tions between the users of the session. 
(In addition to LU-LU sessions, SSCP- 
SSCP, SSCP-PU and SSCP-LU ses- 
sions are possible). 

Presentation services provide data 
formatting and other conveniences 
(such as compression/compaction). 

Data flow control provides functions 
for sequence numbering and logical 
chaining of user messages, for correla- 
tion of requests and responses between 
the users, for control of send/receive 
concurrency between them and for se- 
rially multiplexing (‘‘bracketing”’) dis- 
tinct transactions, such as for data base 
applications. 

Transmission control enforces end- 
to-end, session-level pacing (described 
later) and provides enciphering/- 
deciphering of session traffic. 


Routing Requirements 


In the early releases of SNA, routing 
requirements were relatively simple. 
The single-host tree structures needed 
little more than _ straightforward, 
receive-and-forward routing from 
source to destination over a single 
fixed path between them. 

In anticipation of larger configura- 
tions, and greater dependence on them 
to handle vital business applications, 
SNA was enhanced in 4.2 to improve 
the availability and performance of 
networks. One improvement intro- 
duced multiple-active routes between 
end subarea nodes. This allows in- 
creased availability and load leveling, 
as well as alternate-route selection fol- 
lowing a failure on one route or to sep- 
arate traffic for different applications 
(e.g., batch and interactive). 

SNA 4.2 routing introduced three 
nested, path components within the 
subarea routing network: transmission 
groups, explicit routes and virtual 
routes (see Figures 5 and 6). Transmis- 
sion groups connect adjacent subarea 
nodes and consist of either a channel 
connecting a host to a 3705 or one or 
more SDLC links connecting 3705s. 

Virtual routes are built on top of ex- 
plicit routes and introduce protocols 
for transmission priorities and global 
flow control of traffic between source 
and destination subarea nodes. Virtual 
routes can be multiplexed on the same 
explicit route; in turn, multiple ses- 
sions can be multiplexed on a single 
virtual route (see Figure 5). Virtual 
routes allow three transmission priori- 
ties to be imposed on explicit routes; 





hence, up to 24 distinct virtual route 
appearances can be constructed be- 
tween any two end subarea nodes. 

Virtual routes stop at subarea nodes. 
The portion of a session path connect- 
ing a half-session in a peripheral node 
to the boundary function in an adja- 
cent subarea node (and thus to a vir- 
tual route) is called a route extension. 

A virtual route is activated only when 
the first session is assigned to it. Acti- 
vation messages are exchanged to syn- 
chronize the two end nodes and to set 
initial flow-control parameters for the 
virtual route. It is deactivated when 
the number of sessions assigned to it 
drops to zero. 

A session is assigned to a virtual 
route according to a network-level 
class of service, as requested in the end 
user’s (log-on) request for the session. 

A class-of-service name (such as “‘se- 
cure,” “batch’’ and so on) indirectly 
determines the underlying virtual 
route, so that end users remain inde- 
pendent of the network configuration. 
The name is used (by an SSCP) to se- 
lect a list of suitable virtual routes; the 
first virtual route in the list that is (or 
can be made) available is chosen for 
the session. 

A virtual route has a transmission 
priority that determines where its traf- 
fic is inserted in the underlying 
transmission-group queues. These 
queues have three levels, correspond- 
ing to three priorities, for regular net- 
work traffic. (A unique, highest prior- 
ity is used for flow-control responses 
on virtual routes.) Traffic is placed on 
these queues and is transmitted ac- 
cording to priority, thereby expediting 
higher priority traffic along the ex- 
plicit route. An aging algorithm at 
each node periodically reorders its 
queues to allow low priority traffic not 
to linger indefinitely in the node. 


Local and Global Flow Control 


Any owner of a network wants to get 
the best performance possible out of it, 
while using the configured resources 
to their utmost to minimize wasted ca- 
pacity. Typically, network configura- 
tions are designed so that maximum 
throughput is less than the offered 
load at peak operating conditions. 
Thus, resources need to be efficiently 
and fairly shared among users, and 
network throughput should not be de- 
graded with increasing load. 

Techniques for controlling conges- 
tion, and adaptively allocating re- 
sources according to need and avail- 
ability, are called flow control. 

SNA has flow control at different 
levels, as indicated in Figures 6 and 7: 

Session Pacing. Two communicating 
end users frequently have an inherent 
saturation rate, whereby incoming 
traffic exceeds the processing capabil- 
ity and buffer storage available to hold 
it. 

For this reason, each sender has a 
maximum number of message units 
(fixed at session setup time) that can be 
sent prior to receiving a go-ahead pac- 
ing response from the receiver to con- 
tinue sending. Each group of message 
units is called a window, and the win- 
dow size can be different in the two di- 
rections between the end users. 

A receiver can return a pacing re- 


sponse after receiving the first message 
of a window, or it may delay returning 
it if it is falling behind. On receiving a 
pacing response, a sender has a 
‘credit’ to send the next window, in 
addition to any portion of the current 
window remaining to be sent. This 
number, called the pacing count (mes- 
sage units credited to be sent), can 
range from 0 to 2w-1, where w is the 
window size. 

Session pacing operates at two levels. 
It moderates traffic from end user to 
end user; in addition, the boundary 
function can withhold pacing re- 
sponses intended for a peripheral node 
if a virtual route serving that node is 
congested; this limits a session's traf fic 
over the route extension into the net- 
work in order to ease the load en- 
queued at the boundary node on an 
underlying virtual route. 

Virtual-Route Pacing. Virtual-route 
pacing operates in a fashion similar to 
session pacing, except that it controls 
the flow from end subarea to end sub- 
area and adaptively changes window 
sizes according to network conditions. 

At virtual-route activation time, the 
minimum and maximum window sizes 
are set at each end subarea node as a 
function of the underlying explicit- 
route hop count, h (determined at 
explicit-route activation time). This re- 
lationship of optimal window size to 
some function of hop count is widely 
agreed upon in the industry. (Other 
network architectures described in the 
literature that use window techniques 
adapt also according to some function 


of h.) 
Window Size 


For SNA, analysis and simulation 
studies have led to varying window 
size between h and 3h, where h differs 
from route to route. The multiplier, 3, 
is used based on the argument that 2h 
is enough to allow for the number of 
roundtrip hops (the window should be 
large enough to keep the send direc- 
tion occupied until the pacing re- 
sponse can be returned), while 3h 
should accommodate a moderate use of 
parallel links per hop within the route. 

The variation of window size be- 
tween the minimum and maximum 
during use depends on resource avail- 
ability at the end points of a virtual 
route and at the queues along the way. 

If a sender receives a pacing response 
before it has completed sending the 
current window (pacing count greater 
than 0), it will either decrement the 
next window size (because of a request 
in the pacing response to do so) or 
leave it the same. (The virtual route is 
handling traffic faster than it is of- 
fered.) 

The request to decrement can result 
in decrementing the next window size 
by one (but not below the minimum) 
or in resetting it immediately to the 
minimum. In the latter case, the cur- 
rent window is truncated and any un- 
sent message units become members of 
the next (smaller) window. (Two dif- 
ferent indicators, based on congestion 
conditions, are used in the pacing re- 
sponse, with the more severe indicator 
having precedence.) 

If a pacing response is received when 
the pacing count equals 0, a request to 


“Typically, networks are designed 
so that maximum throughput is less than 
the offered load at peak operating conditions.” 


decrement is also honored. However, if 
no such request is indicated, the win- 
dow size is increased by one (but not 
above the maximum) to take advan- 
tage of the apparently available capac- 
ity. (The sender has been idle — having 
used up its credits before receiving a 
go-ahead — and no congestion is indi- 
cated.) 

Requests for a sender to decrement 
its sending window size may be issued 
not only by the end node on the virtual 
route, but by intermediate nodes along 
the route. 

An intermediate node may be experi- 
encing congestion on an outbound hop 
used by a specific virtual route. De- 
pending on the severity of the conges- 
tion, back pressure (feedback) to re- 
lieve the hop congestion can be sig- 
naled in two ways. Upon detecting 
that a transmission-group queue is 
moderately congested, the intermedi- 
ate node can ‘‘tag”’ (set an indicator in 
the header of) any message unit it 
places in the queue, to command the 
virtual-route end-point target of the 
tagged message unit to help relieve the 
moderate congestion in its receive di- 
rection. To comply, the receiver re- 
turns a command in the virtual-route 
pacing resporise to inform its virtual- 
route partner to decrease its send 
window-size by one. 

When an intermediate node has a se- 
verely congested transmission-group 
queue, it tags all message units going 
back to those virtual-route end points 
sending in the congested direction, to 
command them to “slam” their current 
windows and reset their send window- 
sizes to the minimum values. The 
back-pressure to relieve hop conges- 
tion is selectively applied and does not 
penalize noncontributors to conges- 
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tion. 

. SDLC Control. Synchronous Data 
Link Control (SDLC), like ISO’s High- 
Level Data Link Control (HDLC) (of 
which SDLC is a conforming subset), 
supports flow control between adja- 
cent nodes. This uses the link-level 
Receive-Not-Ready (RNR) signal, in- 
forming an adjacent node not to send 
additional traffic until a Receive- 
Ready (RR) signal is sent by the con- 
gested node. In SNA, this is a last- 
resort signal when other flow-control 
techniques are insufficient. 

The 3705/NCP uses RNR control to 
stop traffic from all attached periph- 
eral nodes when it is in a special state 
called slowdown. It enters this state 
automatically when it crosses a buffer- 
depletion threshold. 

The NCP notifies the network opera- 
tor, via the SSCP, of its entry into 
slowdown. (Later, it reports its return 
to normal operation.) On-line machine 
traces can contribute heavily to con- 
gestion, so the NCP will deactivate any 
ongoing traces upon entering slow- 
down. If traces are not the cause, per- 
sistent occurrences can indicate a fun- 
damental configuration imbalance. 


Operational Control 


Owners of networks of even moder- 
ate size quickly learn the value of or- 
ganized management of network oper- 
ation and problem determination. 
Within SNA _ networks, integrated 
techniques allow centralized or distrib- 
uted operator management of the net- 
work configuration. These techniques 
were introduced first in SNA 3 and ex- 
tended considerably in SNA 4.1 and 
4.2. 

The IBM program product, Network 
Communications Control Facility 
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“Exact matching of OSI and SNA 
layers is not as relevant as functional 
equivalence of the layers taken as a whole.” 


(NCCF), allows operator control mes- 
sages to be issued between a central 
operator at a 3270 CRT terminal (or 
multiple, distributed operators) and 
one or more SSCPs in the SNA net- 
work. 

Essentially, NCCF allows an operator 
to exercise control by gaining access to 
the SSCP-PU sessions, which can be 
used, for example, to update configu- 
ration information as required to add, 
delete or move a peripheral node some- 
where in the network. 

Many network owners like to cen- 
tralize operator administration of their 
networks, particularly for ‘‘help-desk”’ 
problem monitoring. 

An alternative way to achieve central 
control is to define all the nonhost re- 
sources in the network only in the do- 
main of a single SSCP. All problem- 
determination responsibility for these 
resources then passes through the sin- 
gle host. SSCPs in other hosts concern 
themselves only with application us- 
age of the nonhost resources. This par- 
titioning of control domains is called 
the communication management con- 
figuration. In this case, a central oper- 
ator, using a single NCCF, could access 
the one SSCP to reach all nonhost PUs. 
(Variations to increase the number of 
responsible SSCPs to improve perfor- 
mance or availability may be desir- 
able.) 

NCCF also provides support for 
user- or IBM-coded application com- 
mand processors to be run at the host. 
These can be used to simplify human 
control through programmed operator 
control or to tailor specific control 
functions of the user’s choice. NCCF 
allows a single (Vsam) file to be shared 
among multiple network-management 
applications and provides various 
3270 screen-management functions 
for convenient display of information. 

The Network Problem Determina- 
tion Application (NPDA) is an IBM 
program product that runs as a com- 
mand processor on NCCF. It collects, 
summarizes, analyzes and displays 
maintenance data and other statistics. 

NPDA can alert a network operator 
to conditions that exceed specified er- 
ror threshold rates in order to provide 
advance warning before an actual fail- 
ure occurs. On receiving notice of an 
actual failure, the operator can use 
NPDA to display error records. NPDA 
provides a ‘‘probable cause’ of an er- 
ror. The operator can use the NPDA 
and NCCF services to run faster tests 
to isolate the error condition. 

A number of failure-reporting mech- 
anisms exist in SNA. Session damage 
is reported to both end points of an af- 
fected session. This allows an orderly 
termination of that session by both 
ends and resumption of a new one, 
possibly using a different route (with 
the same class of service) to bypass an 
outage. 

Often, terminal operators must 
reinitiate the session, but aids for pro- 
grammed reinitiation exist in specific 
products. For example, with Tcam, 
CICS and IMS, session reinitiation can 
be done without human action. Tcam 
provides a session-reinitiation macro, 
while IMS and CICS provide pro- 
grammable operator support for reini- 
tiating sessions. IMS restarts an in- 
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complete transaction automatically, 
while CICS requires restart processing 
to be programmed by the user. 

Failures of routing components such 
as links and virtual routes are also duly 
reported so that appropriate recovery 
action can be invoked to restore the 
configuration. Various backup tech- 
niques exist: reverting to switched 
links when leased links fail, activating 
backup SSCP takeover of all or part of 
a domain that is failing and so on. 
Takeover and subsequent restart by an 
SSCP can be nondisruptive to ongoing 
LU-LU sessions. Additional means for 
testing, . tracing, dumping and re- 
IPLing various logical and physical 
components of the network exist to as- 
sist in return to normal operation. 


SNA and Standard Protocols 


Various international standards orga- 
nizations, such as CCITT and ISO, are 
developing standard protocols for dif- 
ferent levels of network operation. 

CCITT has recently developed an 
“X”’ series of recommendations defin- 
ing the interfaces between data termi- 
nal equipment and public data net- 
works offered by common carriers. 

ISO is developing a seven-layer ref- 
erence model for Open Systems Inter- 
connection (OSI), whereby systems 
from different manufacturers can be 
interconnected via standard protocols. 
This ambitious undertaking is in- 
tended ultimately to permit compre- 
hensive interconnection from the 
physical level up through the highest 
level of application-to-application in- 
teraction and network management. 
(CCITT Study Group VII has adopted 
this model as the basis for develop- 
ment of a layered model of its own). 

Today, standard protocols are de- 
fined for the three lowest layers, while 
work is in progress to define standards 
for the higher layers. (For more details 
on OSI, see the paper by the chairman 
of the architecture working group on 
OSI, H. Zimmerman: ‘OSI Reference 
Model — The ISO Model of Architec- 
ture for Open Systems Interconnec- 
tion,” [EEE Transactions on Commu- 
nications, April 1980.) 

Work on OSI in ISO (by the working 
group, SC16) began, according to 
Zimmerman, in early 1978. Definition 
and refinement of the reference model 
of OSI, which is the framework for de- 
veloping standard protocols, occurred 
during 1979 and 1980. 

The reference model essentially de- 
scribes the layers in general functional 
terms to enable ISO to relate pre- 
viously defined detailed standards to 
the framework layers and to develop 
new standards. ISO is sponsoring 
working groups to develop detailed 
standard protocols for layers where no 
standards yet exist and to augment 
layers where existing standards do not 
provide all the functions the reference 
model calls for. (The reference model 
itself has been in a state of flux, with 
functions being added, refined or 
moved as work has proceeded.) 

SNA, several years prior to OSI, de- 
fined functionally equivalent layers at 
all levels, in order to provide the neces- 
sary support for existing networks. 
This section briefly sketches the rela- 
tionship between OSI and SNA. Until 


~ cases, 


detailed protocols are actually defined 
for OSI, comparisons such as this are 
tentative. 

It should be noted that, as Zimmer- 
man pointed out, adherence to OSI is 
measured by external behavior — in- 
teractions between communicating 
systems. The internal function place- 
ment and organization of a system are 
outside the scope of OSI, since only 
the external behavior is visible to an 
interconnected system. Thus, exact 
matching of OSI and SNA layers is 
not as relevant as functional equiva- 
lence of the layers taken as 4 whole, 
which allows interconnected systems 
to have compatible external behavior. 

OSI Level 1, the physical layer, corre- 
sponds to the same layer defined in 
SNA. This provides the interface be- 
tween data terminal equipment, such 
as a communication controller or ter- 
minal, and data circuit terminating 
equipment, such as a modem. 

SNA _ products support many 
physical-layer standards, such as the 
CCITT recommendations, V.24 (and 
its EIA equivalents) and V.25, for tele- 
phone networks, and X.21, in selected 
where national carriers have 
provided this new service for data net- 
works. V. Ahuja and A. Barclay (in 
‘Compatibility of SNA and_ the 
CCITT X.21 Interface,’ Conference 
Record Vol 1, NTC, November 1979) 
describe in detail how X.21 fits into 
SNA. (X.21 is also Level 1 of CCITT 
Recommendation X.25.) 

OSI Level 2, the data link layer, cor- 
responds to SNA’s DLC layer. An ex- 
ample of a standard link control is 
ISO’s HDLC, of which SNA’s SDLC is 
a conforming subset. (X.25’s Level 2, 
LAP B, is also a subset of HDLC.) 


Levels 3, 4 


OSI levels 3 and 4, the network and 
transport layers, correspond function- 
ally to SNA’s path-control layer; the 
transport layer also contains some 
functions (such as session-level pac- 
ing) that are placed in the trans- 
mission-control layer of SNA. 

ISO includes CCITT’s X.25 Level 3 
as a standard packet-switching inter- 
face for public data networks, with no 
standard yet defined for interconnec- 
tion of private networks. X.25 Level 3 
provides a network interface that pro- 
vides virtual-circuit appearances to the 
upper transport layer. 

A theoretical limit of 4,095 virtual 
circuits (switched or permanent) can 
be provided between a single end-user 
node and an access node of the public 
data network. (A much lower number, 
such as 256, is frequently implemented 
in practice.) Each virtual circuit can, in 
principle, be used to route to a differ- 
ent destination end-user node. Flow- 
control window sizes are statically set 
at circuit setup time for switched vir- 
tual circuits or at subscription time for 
permanent virtual circuits. (For addi- 
tional details on X.25, see the paper by 
A. Rybezynski, “X.25 Interface and 
End-to-End Virtual Circuit Service 
Characteristics,” IEEE Transactions on 
Communications, April 1980) 

The transport layer is intended to 
provide additional services related to 
performance levels (error rates, relia- 
bility, cost-effectiveness and through- 


put) required for higher layers, as well 
as to provide full end-to-end routing 
connections between using session 
layers. (Level 3 connects the end 
nodes, rather than the end session 
partners.) Currently, ISO has no fully 
defined standards for Level 4. 

SNA’s path control provides func- 
tions satisfying both the end-node-to- 
end-node routing of OSI Level 3 and 
the connection of end-session entities 
provided by OSI Level 4. Some of 
these functions are equivalent in na- 
ture to X.25 Level 3, but not identical. 

F. Corr and D. Neal (in “SNA and 
Emerging International Standards,’’ 
IBM Systems Journal, Vol. 18, No. 2, 
1979) have discussed various possible 
designs for including X.25 support 
within SNA networks, as well as ac- 
tual SNA product adaptations (for the 
3705 and the Series/1) that do so. The 
first of these (for the 3705) was re- 
leased in 1977 and now is supported in 
five countries (Canada and in Europe), 
as well as in Euronet. IBM has stated 
its intent to extend SNA support for 
X.25 in the future. 


Levels 5, 6, 7 


OSI Level 5, the session layer, corre- 
sponds to SNA’s transmission-control 
and data-flow-control layers (except, 
as mentioned above, for some session- 
related services that ISO places in 
Level 4). Currently, ISO is actively de- 
veloping standards for this layer, and 
various national standards bodies have 
proposed functions similar to SNA’s 
session-level capabilities, such as 
bracket control. 

Level 6, the presentation layer, corre- 
sponds to SNA’s existing presentation 
services layer. Again, no standard has 
yet been adopted by ISO, although 
standards are being developed. 

OSI Level 7, the application layer, 
contains services not yet standardized 
by ISO. 

According to Zimmerman (in the pa- 
per cited above), these services relate 
to application-, system- and _layer- 
management functions — roughly 
equivalent to the functions currently 
provided by SNA’s LU, SSCP and PU 
services managers. 


Future Results 
He added that little work by ISO has 


been done here and it is too early to 
predict future results. This is, how- 
ever, a significant area and one that 
will have to be addressed, since the 
functions apply to network moni- 
toring, diagnostics, reconfiguration 
and other vital administrative services 
of working systems; their absence will 
affect the exchange of these services 
across open systems interconnections. 

While the preceding discussion indi- 
cates that much work lies ahead to de- 
fine comprehensive standards, none- 
theless, standardization of network 
protocols remains a long-sought ideal 
to permit interconnection of systems 
of various manufacturers.’ 

IBM actively participates in the de- 
velopment of standards. Implementa- 
tion of standards, of course, is done 
based on business judgments. Histori- 
cally, IBM has had a strong record in 
its implementation of adopted a 


dards. 





By Gerard L. Power 


Ithough data communications facilities and crude computer networks 

have been in existence for some time, networks have come into wide- 

— use only recently. This can be largely attributed to two specific 
acts. 

First, as computer prices continue to decline, computer networks re- 
quiring a large amount of hardware are becoming more affordable. Second, only 
recently has any effort been put forth toward developing sophisticated data com- 
munications standards. 

Early data communications attempts were limited in capability, application-de- 
pendent, extremely complex in structure (usually being implemented through 
some form of terminal emulation) and extremely expensive to maintain. In a 
complex system, network architectures (a formalized definition of the interaction 
required to provide shared data communications functions) are necessary in or- 
der to keep the hardware and software used to perform the various distributed 


This article is a survey of distributed network 
architectures available commercially from sev- 
eral systems vendors. 

The article begins by presenting an overview of 
network architectures and the motivation behind 
their development. 

It then covers the architectures available from Digital 
Equipment Corp., IBM, Burroughs Corp. and Sperry 
Univac. 

The Open Systems Interconnection Reference Model 
developed by The International Standards Organiza- 
tion is then introduced and used to illustrate the logical 
consistency between the previously defined systems. 

A brief comparison of the various systems is then pre- 
sented, covering some of the key issues not mentioned 
in the previous sections. 

Finally, a number of network architectures available 
from other vendors are briefly described to show the 
wide variety of systems presently available. 

In most cases, the information presented here is se- 
verely limited by the varying amounts of printed mate- 
rial made available to the public and the rate at which it 
becomes obsolete. 

Therefore, this work is not meant to be a complete 
comparison of the presented network architectures, but 
is an overall broad-based viewpoint that the reader may 
use to begin such a comparison or to aid in the develop- 
ment process of a computer network. 


Gerard L. Power is a network product development 
engineer with Codex Corp., Mansfield, Mass. 

This article is the result of work recently completed by 
the author while a computer science research assistant 
at Pennsylvania State University. 


processing functions from becoming uncontrollable monsters. 

A computer network is a physical system consisting of a collection of comput- 
ers connected by some communications facility. Each computer forms a separate 
node within the network. Distributed processing is accomplished by subdividing 
a task into a series of subtasks that can be divided among the nodes in the net- 
work. The communications services provided to allow these subtasks to pass in- 
formation between themselves are an extension of the operating system. 

The network architecture defines how these communications services are logi- 
cally structured and what functions they provide. 

Network architectures are usually structured as a series of hierarchical layers, 
with each layer building on the layers below it. These layers make it easier to 
design in detail, describe and implement the complete system. In addition, they 
make it much simpler to isolate future modifications to a small subset of local 
modules, making maintenance less of a chore. 

The formal definition of how one of these layers communicates with an- 
other layer is called the protocol. The description of the protocol syn- 
tax, semantics and orderings makes up the majority of the network 
architecture specification’s content. 

Starting from those specifications, a network design may be 
described, and from this design an implementation may be 
realized, but the architecture does not directly force a spe- 
cific design or implementation on the developers. Most 
vendors of fering a general-purpose distributed process- 
ing facility have such a defined architecture. These ar- 
chitectures allow the vendors to be in a position to of fer 
the users a wide range of networking options from a 

consistent communications philosophy. 

This article will examine several such architectures, 
chosen because of the wide variety of machines on 
which they can be used. It is meant to provide a broadly 
based background from which the reader can continue 
his inquiry into the specific systems of interest to him, 
to provide a background for acquiring such a system 
and to illustrate the many details involved in develop- 
ing such a general-purpose distributed network archi- 
tecture. 


Why Distributed Processing? 


A properly designed distributed processing system 
has the potential to provide several advantages over an 
entirely centralized system. Since remotely originating 
data queries are far more expensive than local queries, 
by placing the data at its point of need or point of high- 
est utilization, the distributed system can potentially re- 
duce the overall communications costs and improve re- 
sponse time, especially in a geographically dispersed or- 
ganization. 

A distributed system may be built on a series of small- 
er computers rather than on a single massive machine, 
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“Distributed processing networks 
are more reliable than a single centralized machine 
since they are not as susceptible to total system failure.” 


thus reducing the total hard- 
ware and software costs 
through economies of special- 
ization (as hardware costs 
continue to decline this will 
become a benefit of increas- 
ingly greater value). 

Distributed processing net- 
works are more reliable than a 
single centralized machine, 
since they are not as suscepti- 
ble to total system failure. 
Should one computer site fail 
because of hardware or com- 
munications faults, the other 
computers can remain up and 
functioning. 

A distributed system can 
grow as the data processing 
requirements grow. When the 
processing done on a single 
centralized machine begins to 
push the capacity of that ma- 
chine, that unit must be up- 
graded significantly (often re- 
quiring a new machine); on 
the other hand, in a distrib- 
uted system, one can easily 
add a new processing node 
where and when it is needed. 

The network allows the com- 
puting facility to model itself 
after the organizational struc- 
ture it is meant to service. 
Each site is allowed to tailor 
the facilities (and supporting 
staff) to fit its specific require- 
ments. The data used at each 
site for technical and manage- 
ment decision making is glob- 
ally available to all sites within 
the system. 

Finally, it should be noted 
that although these advan- 
tages are realistically achieva- 
ble, a distributed network is 
much more complex than a 
centralized system, and so er- 
rors made in doing network 
design can be difficult to cor- 
rect and small errors can easily 
magnify themselves to have 
disastrous results. (The many 
application-related issues that 
can arise in distributed net- 
work processing, such as the 
problems involved in the im- 
plementation of a distributed 
data base, are not covered in 
this article; many are, how- 
ever, covered in several papers 
previously written by the au- 
thor.) 


Distributed Difficulties 


Users encounter a number of 
difficulties when trying to de- 
velop a flexible general-pur- 
pose distributed processing 
system. One of the major 
problems is in the nature of 
the field of distributed pro- 
cessing. It is a complex mix of 
a number of high-technology 
fields encompassing the com- 
puter and communications in- 
dustries. 

The environment in which 
the distributed processing sys- 
tem is being developed is dy- 
namic and turbulent. Until re- 
cently, little effort had been 
directed toward the develop- 


ment of an industrywide stan- 
dard, making multivendor 
communications systems ex- 
tremely difficult to imple- 
ment. Several organizations 
including the American Na- 
tional Standards Institute 
(Ansi), the Consultative Com- 
mittee on International Tele- 


phone and Telegraph (CCITT) 


and the International Stan- 
dards Organization (ISO), 
have attempted to establish 
some industry standards. 
However, because of the many 
functional implementation 
levels of these standards 
which can be used, one must 
question whether these 
present efforts can really help 
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solve the standardization 
problem. 

An example of the incompat- 
ibility of the different levels of 
standardization are the three 
existing X.25-compatible pub- 
lic data networks (PDN): Te- 
lenet in the U.S., Transpac in 
France and Datapac in Can- 
ada. X.25 is a CCITT recom- 


mendation that was originally 
defined in 1976. 

Although all three PDNs de- 
fine themselves as fitting 
within X.25’s guidelines, 
equipment designed to run 
with one will not directly 
work with a different PDN. 
Since the X.25 systems men- 
tioned above were _ imple- 

























































mented, a revised version of 
X.25 has been approved (Feb- 
ruary 1979); it has tried to ad- 
dress itself to clearing up the 
ambiguous areas of the origi- 
nal version which led to these 
“standard’’ incompatibilities. 
Another significant problem 
in vendor-developed distrib- 
uted processing systems is the 


salesmanship conflict. A ma- 
jor reason for the implementa- 
tion of a distributed process- 
ing system is that each site can 
install and use a computer that 
is particularly well suited to 
the needs of that site and can 
also connect with and make 
use of the specialization of 
other network nodes. Thus, 


“The user’s application should determine 
the distributed network’s characteristics; 





the network should not limit the application’s usage.” 





developing networks tend to 
be made up of many types of 
equipment from many differ- 
ent vendors. Unfortunately, 
the vendor's prime interest is 
to seil as much of its particular 
equipment as it can. This fact, 
combined with the pressure 
placed upon the salesman to 
fulfill his quotas, goes directly 
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general-purpose distributed 
processing system should 
have the following character- 
istics: 

1) It should be adaptable for 
multivendor network use. 

2) It should not make any 
restrictions on the network to- 
pology and should allow 
changes to be made easily in 
the topology. 

3) It should not require that 
the end user know anything 
about the network topology or 
how the network functions 
are implemented. 

4) It should be program- 
and device-location indepen- 
dent — that is, any remotely 
connected device should be 
accessible as though it were 
logically locally connected. 

5) It should allow for in- 
terprocess (task-to-task) com- 
munications. 

6) It should detect all errors 
and recover from them when- 
ever possible. 

7) It should not require the 
user to perform any compli- 
cated control procedures. 

8) It should be developed in 
a systematic layered manner 
with strict interfaces and pro- 
tocols being defined for the in- 
teraction of any given layer 
with its adjacent correspond- 
ing layer. 

These criteria are necessary 
in order to guarantee the de- 
velopment of a reliable net- 
work of maximal flexibility 
while minimizing the com- 
plexity and limitations of the 
network from the user’s point 
of view. 


Digital Network Architecture 


Digital Network Architec- 
ture (DNA) is Digital Equip- 
ment Corp.'s distributed net- 
work architecture. It is imple- 
mented through the Decnet 
program product, which was 
originally released in 1975. 
Decnet Phase II was an- 
nounced in March 1978 and 
Phase III, the present version, 
was announced in February 
1980. As Phase III is so new, it 
is not yet available over the 
full range of DEC systems. 

The appropriate release of 
Decnet to be used at a given 
node is determined primarily 
by which operating system is 
to be used in conjunction with 
the networking software 
package (networks of mixed 
releases are supported with a 
limited range of capabilities). 

Decnet contains three dis- 
tinct software layers: the dia- 
log layer; the logical link 
layer; and the physical link 
layer. Each layer is made up of 
a set of distinct modules that 
allow for the building of Dec- 
net nodes containing a func- 
tional subset of the total possi- 
ble Decnet capabilities. This 
allows each site to tailor its ca- 
pabilities in order to minimize 
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“In DNA, the dialog layer is the 
end-user interface. Access is made through a set of 
Decnet subroutines or through the operator interface.” 


the total requirements of each 
particular node. 

The Dialog Layer is the end- 
user interface to the system. It 
contains the network file ac- 
cess and file access listener 
utilities which, through Rec- 
ord Management Services 
(DEC’s general-purpose file 
handler), manage operator- 


initiated file movement re- 
quests and remotely controlled 
file read and write requests, 
respectively. Remote device 
access requests will produce 
data access protocol (DAP) 
messages in this layer, while 
network control messages 
produce network information 
and control exchange protocol 


(Nice) messages. Access to 
this layer is made through a 
set of Decnet system subrou- 
tines or through the operator 
interface. The dialog and logi- 
cal link layers are linked into 
the application program, 
while the physical link layer 
resides within the operating 
system’s device handlers. 


The Logical Link Layer will 
either append information to 
the DAP messages produced 
in the dialog layer or create 
messages of its own. In this 
layer, the messages are pack- 
eted and the logical routing in- 
formation is appended to each 
packet. This layer is also re- 
sponsible for initiating and 


Ra Ua 
eA Sa oe ok Cel 
A WORD FROM OUR CUSTOMERS. 


Performance. 


A vote of confidence, actually. Given 
when our customers participated in a 
leading independent survey where 
users rate teleprinter terminals. 

Ease of operation, keyboard 
feel and usability, print quality, reli- 
ability and maintenance service were 
all considered. And when the figures 
were tallied, the Teletype® Model 43 
got the highest rating for Overall 


Not surprising when you 
know how the 43’s remarkable reli- 
ability pays off in higher uptime. Or 
that its patented matrix print head 
has a lifecycle that averages over 
200 million characters. 


In fact, the only s 


urprising 


thing is how a teleprinter this good 
can be so economical to buy and own. 
So when you contact your 
terminal distributor, insist on the 
peeontcr rated number one by the 
le who ought to know—the 


eletype model 43. 


Batra IN 


Then, pare next year 
for 


weir nr ve 


ing fi 


. £2 > £2 CD CD CO CD oe oe ee ee eR ee 


Page 42 Computerworld/Extra! 


THE TELETYPE 


ese g LAA 


terminating sessions and for 
detecting and correcting logi- 
cal link errors that may occur 
during the communication 
session. 

Messages from several users 
are multiplexed into a single 
stream and are usually 
handled in a first-in, first-out 
manner; however, priority 
messages can be sent directly 
to the head of the transmission 
queue. The messages created 
by this layer which are to be 
passed to a remote logical link 
layer conform to the network 
services protocol (NSP) rules. 

It is this layer (in the trans- 
mitting node) which controls 
flow control by requesting 
permission to transmit a spe- 
cific number of messages to 
‘the receiving node. This num- 
ber, which may be altered by 
the receiver, indicates the 
amount of buffer space avail- 
able for messages received. 
After a message is processed 
and its buffer space freed, fur- 
ther message transmission re- 
quests may be made. In addi- 
tion, this layer checks the sta- 
tus of an inactive line periodi- 
cally in order to assure that the 
transmission line is still func- 
tioning properly. 

The Physical Link Layer 
handles the actual transmis- 
sion lines. By appending con- 
trol information to each NSP 
unit, this layer creates mes- 
sages of the digital data com- 
munications message protocol 
(DDCMP) form. The packets 
are sequenced here for trans- 
mission and then sent over the 
line. Upon receipt of a packet 
from the communications line, 
this layer will examine the 
packet for transmission errors 
and, should any be found, the 
receiving node requests re- 
transmission of that packet se- 
quence, beginning with the 
packet found to be in error. 
The node that originally trans- 
mitted the packet will main- 
tain that packet until positive 
acknowledgment of reception 
is received from the next node 
in line. 


DNA Message Flow 


DAP messages, when created 
in the dialog layer, consists of 
a flag, command-type indica- 
tors, an optional I/O channel 
indicator, a length specifier 
and some operational infor- 
mation. When the logical link 
layer breaks its received mes- 
sages into packets, it creates a 
series of NSP-formatted pack- 
ets. 

There are two types of NSP 
packets: control and message. 
Control-type NSP packets are 
used to pass messages to the 
logical link layer in adjacent 
nodes; message-type NSP 
packets assist in passing mes- 
sages from a source dialog 
layer to a destination dialog 











layer. Both types of NSP packets also 
begin with a flag and a physical desti- 
nation. address. 

Message packets also contain a logi- 
cal destination address, which is as- 
signed at the time of session initiation, 
the address of the message’s source, a 
sequence packet number to rebuild the 
message properly from the packets 
and the packet message itself. 

Control packets contain an additional 
length specifier, a control message- 
type indicator and a packet message. 
Control packets are used to connect or 
disconnect a session’s nodes, to inform 
remote nodes of logical errors and to 
obtain status information. 

DDCMP units are built in the physi- 
cal link layer. They also have two 
forms: data and control units. 

Data units are used to pass packets 
received from the upper layers to cor- 
responding layers in adjacent nodes. 
They. consist of a flag, a packet length 
specifier, a poll flag used to pass line 
control between connecting stations, a 
received sequence indicator, a physical 
destination address, the packet itself 
and two block checking segments (one 
for the header and one for the message 
packet proper. 

Control units are used to pass infor- 
mation between physical link layer en- 
tities and are essentially a specialized 
form of the data unit without the 
packet field and its block checking 
segment. 

Positive acknowledgment of the cor- 
rect reception of a series of no more 
than 255 packets must be received by 
the transmitting station or an error 
condition, such as a line failure, is as- 
sumed to exist. If the reception of a 
transmission error is detected, retrans- 
mission beginning with the packet 
containing the error is immediately re- 
quested. If a full-duplex line is being 
used and messages are being transmit- 
ted while being received, then a mes- 
sage being sent can carry with it a mes- 
sage informing the remote node of the 
successful reception of a packet series. 


Phase II 


The only form of communications 
that is supported by Decnet Phase II is 
within point-to-point adjacent ses- 
sions. That is, two nodes can commu- 
nicate over either synchronous or 
asynchronous, serial or parallel lines in 
a full- or half-duplex manner only if 
there is a direct connection between 
those two nodes. 

One node may have up to 64 nodes 
connected adjacent to it and may sup- 
port up to 255 sessions between those 
nodes con-currently. Usually, how- 
ever, no more than 10 nodes per net- 
work are directly connected as the 
communications processing would 
utilize most DEC machines’ full pro- 
cessing power at peak load times. 
Cooperating processes, which may re- 
side in either two distinct nodes or the 
same node, are allowed to pass mes- 
sages between themselves in doing 
task-to-task communications. 

Decnet also supports operator- 
requested file transfers between nodes 
and remote peripheral-access requests 
where the peripherals connected to a 
remote node may be accessed as 
though they were connected locally. 








When remotely accessing a file resid- 
ing on a direct-access device, such as a 
disk, random or sequential access of 
fixed- or variable-length file records 
can be supported. Remote command 
submission, down-line program load- 
ing and down-line system loading ca- 
pabilities allow users or programs in 
one node to submit system commands 
to a remote node; to request program 
execution in another node even though 
the executable code may be physically 
stored in another node; and to request 
the bringing up of a remotely located 
node (bootstrapping), respectively. 





included in the Decnet nodes to aid in 
program determination. Essentially, 
this program runs fixed messages 
through a series of communications 
loops to isolate fault locations. 


Phase III 


In Decnet Phase III, the present re- 
lease, the logical layers have been fur- 
ther broken down and added to, which 
will make it easier to implement 
multivendor networks through Dec- 
net. 

The dialog layer is subdivided into a 
user layer, which represents the net- 


“Much of Phase III's flexibility 
comes from the network 


which didn’t really exist in earlier releases.” 


ement layer, 





management layer, which is responsi- 
ble for controlling and monitoring the 
network’s configuration; and a net- 
work application layer, which pro- 
vides the remote file and terminak ac- 
cess capabilities. 

Much of Phase III's increased func- 
tionality is provided by the network 
management layer, which did not re- 
ally even exist in the earlier Decnet re- 
leases. Unlike the other layers, it has 
the ability to directly access any of the 
other system layers. 

The logical link layer became a net- 
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“The addition of the transport layer 
in Phase III made Decnet a networking system 
rather than. simply a communications package.” 


which controls the production and re- 
ception of information packets; and a 
transport layer, which routes the indi- 
vidual packets through the network. 
Thé addition of the transport layer in 
Phase III removed the adjacency con- 
straint and made Decnet a networking 
system rather than simply a communi- 


cations package. 

The physical link layer is defined as 
containing the data link elements 
which ensure error-free transmission 
of the packets; physical link elements, 
which are the communications line 
drivers; and the physical communica- 
tions facilities themselves. 


GLOSSARY OF DATA COMMUNICATIONS TERMS 


ACF: See Advanced Communication 
Function. 

ACS: See Advanced Communications 
Service. 

Adjacent: Two nodes are said to be adja- 
cent if there is a direct physical communi- 
cations link between them. 

Advanced Communication Function: A 
set of IBM program products built on SNA 
concepts to allow resource sharing and to 
distribute network control functions 
through a distributed resource network. 
Advanced Communications Service: 
An extremely large public data network 
being developed by AT&T. It is presently 
scheduled to be operational by 1982. 
American National Standards Institute: 
A standards organization that has defined 
the Advanced Data Communications Con- 
trol Procedures (ADCCP) protocol as an 
industrywide protocol standard. It is very 
similar in nature to ISO's HDLC. 

Ansi: See American National Standards 
Institute. 

Application environment: 
the end user to a DCA system. 


Represents 


Architecture: Defines a set of system 
components, the functions these compo- 
nents perform and how they interrelate. 
BDLC: See Burroughs Data Link Control. 
Bisync: An IBM binary synchronous com- 
munications protocol, often referred to as 
BSC. 

BNA: See Burroughs Network Architec- 
ture. 

Broadcast transmissions: A message 
transmission that is directed to a large user 
community rather than to a single user. 
Burroughs Data Link Control: The com- 
munications protocol designed specifically 
for operation with Burroughs hardware. It 
is an HDLC-type protocol. 

Burroughs Network Architecture: The 
communications structure defined by Bur- 
roughs Corp. 

CCITT: An international standards organi- 
zation comprised of many telephone/- 
common carriers and national govern- 
ments. 

Communications controller: A program- 
mable communications line processor 
which contains the NCP in an SNA net- 
work. It manages line control, buffering of 
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Phase III made significant enhance- 
ments to Decnet Phase II. Polled multi- 
point communications are supported 
in Phase III, allowing up to seven 
nodes to reside on the same communi- 
cations line. One node, the controller, 
will be responsible for managing that 
line by polling each of the other tribu- 


data and message routing for the commu- 
nications lines it controls. Examples in- 
clude the IBM 3704 and 3705. 
Communications system: The layer in 
DCA that handles all intersystem commu- 
nications. 

Computer network: A collection of com- 
puters connected by some communica- 
tions facility. 

Connection point manager: Builds basic 
information units to be passed to path con- 
trol and the data flow control layer in an 
SNA network. 

DAP: See Data Access Protocol. 
Datagram: A session consisting of a sin- 
gle message without responses or mes- 
sage reception acknowledgment. To 
transmit a datagram in networks not pro- 
viding special datagram services, it would 
be necessary to initiate a session, transmit 
the message and then terminate the ses- 
sion. Datagram services perform these en- 
tire services as a single action. 

Data Access Protocol: A specialized pro- 
tocol allowing for resource sharing be- 
tween different network nodes in a DNA 
network. 

Data flow control: An SNA layer that can 
create (or respond to) messages to be 
sent to other data flow control layers. 
These messages manage the session dia- 
log and state variables. 

Data link control: An SNA layer that man- 
ages physical data lines. 

Data link layer: A sublayer of the logical 
link layer in Decnet Phase Ill that routes 
packets through the network. 

Data pacing: Used to prevent one node 
or user from flooding another node or user 
with more information than it can handle. 
DCA: See Distributed Communications 
Architecture. 

DCP: See Distributed communications 
processor. 

DDCMP: See Digital Data Communica- 
tions Message Protocol. 

Decnet: The Digital Equipment Corp. pro- 
gram product built on DNA concepts in or- 
der to implement distributed processing 
functions on DEC machines. 

Dialog layer: The user interface to a DNA 
network. 

Digital Data Communications Message 
Protocol: A DEC message transfer proto- 
col used to transmit messages over com- 
munications lines. 

Digital Network Architecture: A commu- 
nications structure defined by DEC. 
Distributed Communications Architec- 
ture: A communications structure defined 
Sperry Univac. 

Distributed communications proces- 
sor: A front-end communications proces- 
sor used by Univac machines. 
Distributed processing: The process of 
dividing a task into a series of subtasks 
which are processed by equipment that 
communicates with other equipment to 
complete the required function. 

Domain: A collection of SNA resources 
under the control of a single system ser- 
vices control point. 

DNA: See Digital Network Architecture. 
Ethernet: A low-level, local-area commu- 
nications network concept (proposed as 
an IEEE standard) being developed by 
DEC, Intel and Xerox. Its specifications 
cover only the functionality of the data link 





tary nodes for messages to be trans- 
mitted to the host. These tributary 
nodes may represent a single site, or, 
they may be the control unit of an- 
other multipoint line. 

Dynamic adaptive message routing 
has also been implemented and with it 
the ability of nodes to communicate 


and the physical link layer of the ISO 
model. 

End user: The source and/or destination 
of all information sent through the commu- 
nications system. 

File access listener: The addressable 
unit in a Decnet session that performs re- 
motely requested accesses to a locally 
stored file. 

Function management layer: Does the 
presentation mapping between the end 
user and the rest of the SNA network. 
HDLC: See High-Level Data Link Control 
protocol. 

High-Level Data Link Control protocol: 
The protocol defined by ISO communica- 
tions protocol standards that passes infor- 
mation packets over a communications 
line. It was accepted in 1976 from the ISO 
subcommittee ISO/TC97. 

Host services: Provides logical access to 
a BNA network. 

Interface: In a layered system, the interac- 
tion between adjacent layers. 
International Standards Organization: A 
standards organization that has created 
and is presently developing interconnec- 
tion standards following the OSI recom- 
mendations. 

ISO: See International Standards Organi- 
zation. 

JCL: See job control language. 

Job control language: A series of instruc- 
tions by which a user defines the resource 
requirements of a particular job. This may 
include the specific network needs of that 
application. 

Logical link layer: The intermediate layer 
that packets and routes messages through 
a DNA network. 

LAP: See Link Access Protocol. 

LAP-B: See Link Access Protocol — Bal- 
anced. 

Link Access Protocol: The unbalanced 
version of HDLC which requires that the 
communications line have a single control 
point to initiate link control and all data 
transfer actions. 

Link Access Protocol — Balanced: A 
version of HDLC that specifies that the 
communications line has no single con- 
troller so that either connected station may 
control the state of the link. 

Logical unit: The addressable unit that 
represents the end user in an SNA net- 
work. 

Logical unit services: 1he elements in 
the function management layer that re- 
act to commands from the end users 
and the SSCP within an SNA network. 
Management environment: Manages 
the end user’s access to the communi- 
cations system in a DCA network. 
Master control program: A part of the 
Burroughs operating system that moni- 
tors the host's operation. 

MCP: See master control program. 
Message: A logical unit of information 
passed between end users. 

MSNF: See multisystem networking fa- 
cility. 

Multidrop: See multipoint line. 
Multipoint line: A single communica- 
tions line that directly connects several 
network nodes. 

Multisystem networking facility: An 
optional program product that allows in- 
terconnection of multiple domains in an 













tination node. 


Packet-routing decisions are based 
upon a static cost matrix maintained in 
the transport layer. They remain con- 


SNA network. 
NAU: See network addressable unit. 
NCCF: See network communications 
control facility. 

NCP: See network control program. 
Network addressable unit: An SNA 
addressable unit that is the source or 
destination of all messages. Logical 
units, physical units and SSCPs are all 
examples of NAUs. 

Network architecture: A formalized 
definition of the structures and interac- 
tions required to provide shared com- 
munications functions. 

Network communications control fa- 
cility: Along with the NPDA, this pro- 
gram product allows for the monitoring 
of a complete SNA network from a cen- 
tral location. 

Network control program: The pro- 
gram residing in an IBM communica- 
tions controller that performs all routing, 
line control and buffering functions for 
the communications lines for which it is 
responsible. 

Network file transfer utility: The oper- 
ator interface in a DNA network that per- 
forms all internetwork file transfers. 
Network Information and Control Ex- 
change Protocol: In Decnet Phase III, 
these protocol messages pass network 
configuration information between the 
nodes. 

Network operations support pro- 
gram: A program product that allows an 
SNA operator to extend his control of 
the network to include multiple domains. 
Network problem determination ap- 
plication: A program product that, 
along with NCCF, allows for monitoring 
an entire SNA network from a single lo- 
cation, collecting statistics and isolating 
communications faults. 

Network services: 1) The component 
of the function management layer in an 
SNA-defined network that provides 
configuration and maintenance ser- 
vices; 2) a sublayer of the logical link 
layer in Decnet Phase III that produces 
the NSP packets from the DAP mes- 
sages; 3) in a BNA network, the layer 
that provides physical access to the net- 
work itself. 

Network services manager: Controls 
each layer’s operation in a BNA net- 
work. 

Network services protocol: DNA mes- 
sages that have information for routing 
of packets appended to them. 

Node: A placed in the network where 
some intelligence is provided so that 
communications processing may be 
performed. 

Nosp: See network operation support 
program. 

NPDA: See network problem determi- 
nation application. 

NSP: See network services protocol. 
Open System Interconnection Refer- 
ence Model: A seven-layer model de- 
fined by an ISO subcommittee (TC97/- 
SC 16) as a framework around which an 
open system architecture may be built. 
OSI: See Open System Interconnection 
Reference Model. 

Packet: A single unit of information that 
is passed between adjacent nodes. A 
single logical message may be carried 





with other nodes that may not be di- 
rectly connected. Routed packets may 
‘be directed through up to seven inter- 
mediate nodes to get to their final des- 





plicit route. 


When routing decisions involve more 
than a single node, the cost is com- 
puted as being the sum of the trans- 
mission costs from the node which has 





by a series of many packets and short 
messages may be combined into one 
packet. 

Path control: An SNA layer that routes 
messages between nodes and manages 
parallel links, classes of service and flow 
control between nodes. 

PDN: See public data network. 

Peer protocol: In a layered system, the 
interaction between corresponding lay- 
ers. 

Physical link layer: The DNA layer that 
manages the actual message transmis- 
sion over a physical communications 
line using DDCMP protocol. 

Physical unit: An SNA addressable unit 
that represents a node’s physical hard- 
ware. 

Physical unit services: Elements in the 
function management layer that make 
up the services associated with a physi- 
cal unit. 

Port level: Provides access to the net- 
work services layer in a BNA network. 
Presentation services: 1) An element 
of the function management layer of an 
SNA node that maps messages into 
some required format; 2) a layer of the 
OSI that maps data between formats. 
Public data network: A common- 
carrier communications facility that al- 
lows users to transmit packets to a con- 
trol unit which transports the packet to 
its destination user over a high-speed 
communications network in a cost- 
effective manner. 

RAMP: A_ single loop-back _ test 
diagnostic package provided by Dec- 
net. 

Router level: Provides the routing func- 
tion in a BNA network. 

RS-232: An electrical connection stan- 
dard established by the Electrical Indus- 
try Association (EIA). 

SAI: See subarchitecture! interface. 
SDLC: See Synchronous Data Link 
Control protocol. 

Session: A formal binding of two ad- 
dressable units in a network so that they 
may communicate with each other. 
SSCP: See system services control 
point. 

Station level: The layer in a BNA net- 
work that oversees the transmission of 
packets in the network. 
Store-and-forward: A method of pass- 
ing messages along a series of nodes. 
Each node, upon reception of a mes- 
sage, will store it and either process the 
message or pass it to the next node in 
the series. 

Subarchitectural interface: Manages 
the transmission of messages over the 
communications lines in a DCA net- 
work. 

Synchronous Data Link Control: The 
IBM protocol used to pass information 
packets over a communications line. It 
is like the unbalanced normal response 
node of HDLC. 

Systems Network Architecture: A total 
communications structure defined by 
IBM. 

System services control point: The 
addressable unit in an SNA domain that 
provides overall maintenance of the do- 
main. 

Tcam: See Telecommunications Ac- 


stant unless there is a change in status 
of one of the nodes or communications 
lines involved with the session’s ex- 





“Phase III allows terminals 
to communicate with remote nodes as if 


there were an interconnecting line between them.” 














the packet to its destination node. 

The network management layer al- 
lows Phase III network operators at 
one node to monitor loads, error rates, 
node and line conditions throughout 
the network. The operator may then 
use the information to manually alter 
the cost matrix contents upon which 


the routing decisions are based. 

Phase III also supports autodial facil- 
ities and network command terminals, 
which allows terminals to communi- 
cate to remote nodes as though there 
were a direct interconnecting line be- 
tween them. 

DEC separately supports both a 


























cess Method. 

Telecommunications Access Me- 
thod: One of the IBM access methods 
through which programs may access an 
SNA network. 

Termination environment: Interfaces 
the user of the DCA system to the com- 
munications system. 

Termination system: Provides logical 
access to the termination environment in 
a DCA system. 

Topology: Describes how the network 
nodes are physically connected in a 
specific network. 

Transmission control: The layer that 
controls sessions and manages com- 
munications in a common network of an 
SNA network. 

Transmission facility: Consists of the 
communications lines and the SAls 
used to manage them in a DCA system. 
Transmission subsystem: A collection 
of the lower SNA layers that provides a 
common communications network to 
the higher layers. 

Transport network control: Moves 
messages between DCA systems over 






the communications lines. 

UDLC: See Universal Data Link Control 
protocol. 

Universal Data Link Control protocol: 
The packet protocol developed by Un- 
ivac to allow packets to be passed over 
a communications line. 

Virtual Telecommunications Access 
Method: One of the IBM access 
methods through which programs may 
access an SNA network. It was espe- 
cially designed to support IBM pack- 
ages such as IMS or CICS. 

Vtam: See Virtual Telecommunications 
Access Method. 

WEL: See work flow language. 

Work flow language: Defines the envi- 
ronment and the resources required for 
a task to run in a Burroughs system. 
X.21: An electrical connection standard 
established by the CCITT for synchro- 
nous communications methods. 

X.25: A three-level peer communica- 
tions protocol defined by CCITT. It was 
built using the existing standards for 
X.21 and HDLC for the lower level pro- 
tocols. 































































The System/34 
office of the future 
is here now. 


Paratext word processing for the IBM System/34 allows 
immediate access to 500,000 pages. You can insert, edit, replace 
and store all kinds of documents. Many of our 600 users are 
even cutting back on typewriters and filing cabinets. 


In six months, Paratext has become the new program for the 
System/34. Our new 64-page operating manual, is readable and 
easy to use. Within minutes, you too can have Paratext 
generating customized letters from your System/34. 


We can match and out-perform most stand-alone word 
processing systems that sell for tens of thousands of dollars. 
Yet, Paratext is only $500. A one-time charge. No monthly or 
yearly fees. Over a three year period that's only 50 cents a 
day. Many users report saving hundreds of dollars on 
documentation writing time in their first few months of use. 
Others report increased sales and faster collection of 
receivables through personal letters generated by Paratext. 


Learn how Paratext can add word processing capability to 
your data processing System/34. See for yourself what 
everyone is talking about. After experiencing Paratext, you 
will never want to use a typewriter again. 


Call or write for your free Paratext operating manual. Jeff 
Papows, Para Research, Dept. CWEX, Whistlestop Mall, 
Rockport, MA 01966 (617) 546-3413. 
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WE DIDN'T - 
; INVENT 
DISTRIBUTED 


DAIA 
PROCESSING. 
WE MERELY 
PERF Pe ED 





THE ONLY DDP SYSTEM THAT 
COMES COMPLETE: 
DATA GENERALS ECLIPSE SYSTEM. 


Since its inception about five years ago, con- 
servative estimates place the amount of money busi- 
ness has invested in DDP to be an astonishing three 
billion dollars. 

Astonishing, particularly when one considers 
that almost all of it has gone for systems that, to put it 
mildly, are incomplete. 


In point of fact, it’s lamentably rare to find any 


DDP system that doesn’t suffer from one form 
of this malady or another. 
Some manufacturers have seemingly mas- 


tered the hardware but are all too wanting in software. 
While others are reasonably sound at software 
but at best only fair when it comes to communications. 


However, there is one company with world- 
wide software and service support whose systems 
are operating in over 75% of the 

Fortune 100 
companies, as 
- well as count- 
less other 
companies 
throughout 


the world, that offers 

through a unique combina- 

tion of power, function and flexibility, the most com- 
prehensive approach to Distributed Data Processing 
in the industry. Data General. 

What specifically is it about Data General 
that allows us to claim superior DDP capabilities? 
Simply this: ECLIPSE* Systems supply more of 
the key ingredients for successful Distributed 
Data Processing at the same place and the same 
time than any other system you can buy. 

For example, ECLIPSE Systems 
utilize the widest and most comprehensive 
range of software available. Instead of the tradi- 
tional heavy, complex software that takes too 
much time to manage, Data General has dedicat- 
eda large part of its Research & Development 
resources over the past |2 years to provide you with 
© 1981 Das Gene 


ral Corporation. ECLIPSE and INFOS are registered trademarks and AZ TEXT is a trademark of Data Genera 


| Corporation 


easy-to-use, quality software, with sophisticated and 
simplified programmer productivity tools. 

Software such as our Advanced Operating 
System (AOS), a modern, proven operating system - 
designed for the interactive environment; ANSI- 
standard Interactive COBOL with easy-to-use dis- 
play extensions; PL/1; INFOS? file system; a 

CODASYL compliant 
DBMS; and AZ- 
TEAST: 


word pro- 


cessing. All of 


which helps you get 
your applications up and run- 
ning faster, while measurably helping to reduce the 
time spent on enhancements and maintenance. 
ECLIPSE Systems have the most compre- 
hensive proven-in-use communications capability 
available and working today. Not only RJE and 3270, 
but also networking software based on X.25 proto- 
cols that have been successfully implemented in our 
customers’ accounts for years. 
And with Data General you get compatibil- 
ity across our product line. This gives you the 
benefit of using your Data General software ex- 
pertise on each successive distributed data-pro- 
cessing application without costly program rew rit- 


- ing or programmer retraining. 


There is a wide varie ty of sizes to choose 
from, ranging from a | to 4 terminal system toa 128- 
terminal mainframe-size system. And the selection 
of terminals and storage devices i is, without question, 
unsurpassed in the industry. 

If you have new applications or you 
want to distribute out of the mainframe en- 
vironment, and you want the power, func- 
tion and flexibility that allow you to imple- 
ment, enhance and maintain applications 
not just on time, but in budget, contact our 
local office or write to Data General, 4400 
Computer Dr., Westboro, Mass. 01580. 

Youll discover our solution to DDP is the most com- 
prehensive in the industry because our thinking is the 
most comprehensive in the industry. 


@y Data General 





“It can be assumed that DEC’s SNA package 
and its ongoing Ethernet development efforts will 
tie into Decnet for a complete networking concept.” 


package for IBM’s Systems 
Network Architecture (SNA) 
and a separate X.25 public 
data network package. 

These packages can _pres- 
ently be accessed only by re- 
mote nodes through Decnet’s 
task-to-task communications 
facilities. The SNA protocol 
package allows DEC machines 
to emulate an IBM 3790 clus- 
ter controller so that they may 
connect to an SNA network. 

DEC has begun to develop 
more specific X.25 modules 
for the Decnet layers, which 
would allow for the direct 
connection of a Decnet node 
into X.25 communications 
systems. At session initiation 
time, the parameters for the 
session would be set to direct 
all transmissions to either the 
DDCMP or the X.25 data link 
element. 

These additional modules are 
to be included within the next 
release of Decnet, which is 
scheduled for release in early 
1982. It can probably be as- 
sumed that DEC’s SNA pack- 
age and its ongoing Ethernet 
development efforts will even- 
tually directly tie into Decnet 
to provide a complete 
networking concept. In addi- 
tion, Phase III includes utili- 
ties that allow remote termi- 
nals to pass messages between 
themselves in a dialogue for- 
mat. 


SNA Structure 


SNA was introduced by IBM 
in 1974. Prior to the introduc- 
tion of SNA, IBM supported 
more than 200 communica- 
tions products using 35 access 
methods and 15 different pro- 
tocols. We can expect future 
IBM communications product 
development efforts to re- 
volve around these SNA con- 
cepts. 

In SNA, the applications ac- 
cess to the underlying net- 
work is managed through ei- 
ther the Virtual Telecommuni- 
cations Access Method (Vtam) 
or the Telecommunications 
Access Method (Tcam). The 
access method is supported by 
connections to a 370X com- 
munications controller run- 
ning the network control pro- 
gram (NCP) or may be resi- 
dent in an IBM 370 main- 
frame. The NCP controls and 
monitors all communications 
lines connected to it, perform- 
ing such tasks as polling, ad- 
dressing and buffering, as 
well as communications line 
error detection and correction. 
It frees the host from much of 
the overhead associated with 
data communications. 

SNA was originally defined 
for a single-host system; but 
with the introduction of the 
Advanced Communication 
Function, multisystem net- 
works became implementable. 


SNA consists of the Com- 
mon Transmission Network, 
which does the actual message 
transfers over communica- 
tions lines, and a series of 
half-sessions, which are ports 
through which the end user 
may access the network. The 
Common Transmission Net- 
work can be further broken 


down into path control and 
data link control layers. Each 
half-session element consists 
of function management, data 
flow control and transmission 
control layers. 

The Function Management 
Layer consists of presentation 
services, logical unit services 
and physical unit services. 


Presentation services are 
used to map messages into a 
device-independent form. The 
degree of the mapping can by 
dynamically altered, allowing 
the end user to handle a part 
of the actual mapping if de- 
sired. 

Logical unit services allow 
end users to create and receive 


messages with a system ser- 
vice control point (SSCP), to 
pass messages between them- 
selves and perform various 
network services. 

Physical unit services pro- 
vide interfaces between the 
units themselves and between 
the SSCP and the physical 
unit itself so that network ser- 


Information 
management's 
expanding 

VISTAS. 
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vice requests may be carried conditions and overall net- Session control responses can sponses. Session node re- 
out. The class of network ser- work status; and 3) session specify that a node will wait sponse parameters may be set 
vices performed by the SSCP services that establish network for a response to each request, to specify that the responses 
includes: 1) configuration ser- addresses from network will send many requests be- must be returned in the order 
vices for the activation and names and obtain all required fore any responses are ex- of the requests, that the re- 
deactivation of logical and network session parameters. pected, will send many re- sponses can be returned inde- 
physical units as well as con- These session parameters in- quests and wait for aresponse pendent of the request order- 
trol of data links; 2) mainte- clude information concerning only to the last request or will ing or that responses need 
nance services that test and the structure of the data and send requests entirely inde- only be sent in the case of a 
collect information on error the response type expected. pendent of the received re- detected error condition. Since 















































































































Dataphone* digital service, the nation’s largest and best-serviced 
network ot its kind, greatly extends the capability of the Bell System 
communications network—already the world’s most advanced information 
management system. And Dataphone digital service continues to expand. 

Using a functionally discrete digital network, it now covers most of the 
nation’s major data centers, and by the end of 1981 will be available in 96 service 
areas comprising more than 350 cities. 

Digital end to end, its outstanding performance offers users 
extraordinary accuracy and dependability, greatly increasing efficiency and 
throughput in data communications. 

With its assortment of speeds and enhancements, the service will 
accommodate a wide variety of applications, involving two stations or hundreds. 
And Dataphone digital service provides guaranteed performarice, and virtually 
eliminates excessive downtime, slow restoral time, slow response, repeated 
transmissions and scheduling backlogs. 

This service demonstrates the expanded needs the Bell voice and data 
networks are meeting for American business. Companies coast to coast have 
found that our unparalleled knowledge of advanced communications gives them 
unprecedented information management capability. 

One call to your Bell Account Executive can put our knowledge to 
work for your business. 
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“Session control allocates and 
deallocates system resources upon receiving 


session establishment or termination requests.” 
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an SSCP is directly responsi- 
ble for all the logical and 
physical units directly within 
its domain of control, it is the 
hierarchical root of those 
physical and logical units. 

The Data Flow Control 
Layer performs all dialog con- 
trol processing — for example, 
it can alter session state varia- 
bles from the “send” to the 
“receive’’ state — and it han- 
dles chained messages where 
the user has done some mes- 
sage decomposition himself to 
conform to the established 
session buffer limitations. In 
addition, all end-to-end mes- 
sage flow control is performed 
by this layer. 

The Transmission Control 
Layer provides network ad- 
dressable units with access to 
the transmission subsystem. It 
contains the connection point 
manager, session control and 
network control. The connec- 
tion point manager builds ba- 
sic information units by ap- 
pending, addressing and se- 
quencing information to each 
message to be transferred. 
This component contains the 
processes that create and react 
to exception conditions as well 
as data pacing, a method used 
to prevent the transmission of 
session messages at a rate 
higher than the destination 
node can process them. 

Session control is the compo- 
nent that allocates and deallo- 
cates system resources upon 
receiving session  establish- 
ment or termination requests. 
Network control aids in noti- 
fication of the loss of some 
network services. Some cata- 
strophic error recovery is also 
done in this component. 

The Path Control Layer 
breaks the messages it receives 
from transmission control into 
a series of packets, appends its 
sequencing information to 
each packet allowing the mes- 
sages to be reassembled cor- 
rectly by the receiving host 
and appends link addressing 
information to route the pack- 
ets to the next node in its ex- 
plicit routing path. This layer 
is also responsible for the 
management of all shared data 
link resources within the most 
common network. 

A series of data link control 
elements form the Data Link 
Control Layer. For data link 
control elements connected by 
a communications line, one 
data link control element con- 
trols that specific line. In this 
layer, the Synchronous Data 
Link Control (SDLC) protocol 
frames are built for transmis- 
sion. Transmission errors are 
detected in these elements and 
corrected by requesting re- 
transmission of the frames. 

Every seven frames, positive 
acknowledgement of correct 
reception of the sequence is 


Page 49 










“The Advanced Communications Function 


is the 


group of IBM program products that 


accomplishes the SNA networking functions.” 


expected, or an error condition is as- 
sumed to exist. If an error is detected 
by the receiving node, it sends a re- 
transmission request to the transmit- 
ting node, which halts the present 
transmission sequence and_ begins 
transmitting anew starting with the 
frame containing the originally de- 
tected error. The receiving node may 
include positive reception acknowl- 
edgment information in message 
frames being sent to the transmitting 
node in order to cut down on the over- 
head involved with transmitting indi- 
vidual acknowledgment frames. It is 
this element which provides flow con- 
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trol services for its physical data link. 
Messages created by the end user for 
transmission are passed to the function 
management layer, where presentation 
services maps the message according 
to the specified class of services into a 
request-response unit. The connection 
point manager in transmission control 
uses the parameters passed to it from 
data flow control to create a request- 
response header, which is appended to 
the request-response unit. This combi- 
nation request-response unit and 
header form a basic information unit, 
which is passed to the path control 
layer of the transmission subsystem. 


Path control breaks the basic informa- 
tion unit into packets and appends a 
transmission header to each packet, 
forming a set of path information 
units. This entire set forms a single ba- 
sic transmission unit. 


Data Link Control 


In the next layer, data link control, a 
link header and a link trailer are ap- 
pended to the basic information unit to 
form a basic link unit. This basic link 

This basic link unit is actually passed 
to the required protocol transmission 
element in the data link control layer to 
be transmitted over the communica- 


What does that mean? It means that our users 
found Data Catalogue 2 to be efficient, easy to use, 
easy to install, well documented and fully supported. 

That’s why we say we make software for 


practical people. 





Call me. 


City 


Synergetics 


Synergetics Corp.,One DeAngelo Drive, Bedford, MA 01730 
(617) 275-0250 


Please send more information. 


State Zip 


tions line. 

Individual SDLC packets consist of 
an initial framing flag, a secondary 
station address field, a control field 
(containing information to maintain 
line control between adjacent units and 
manage packet sequence acceptance), 
the information field itself, a frame 
block check field and a final framing 
flag. 

The SNA structure defines the end 
user to be the source and destination of 
all information. Each end user is repre- 
sented by a network-addressable unit 
(NAU), a network resource assigned to 
that end user with a unique network 
address. 

In the communications system, it is 
represented by the functions above the 
transmission subsystem. A network 
address is a 16-bit string consisting of 
a subarea and an element specifier. A 
session is a formal binding of two 
NAUs that must be established before 
communications can begin. 

There are three types of NAUs: the 
SSCP, physical units and logical units. 
The SSCP resides within the host and 
is responsible for establishing sessions, 
recovering from component failures 
and bringing up the network. .The 
SSCP will establish a session with each 
active physical unit as a part of the 
network initialization process. Each 
node defined to the SSCP has a physi- 
cal unit associated with it. Logical 
units are the access ports through 
which the end user can gain access to 
the network. An end user is any re- 
source that is external to the SNA net- 
work. 

Three types of NAU sessions are 
possible: logical unit to logical unit, 
which allows for message exchanges; 
logical unit to SSCP, which carries out 
operator requests and establishes and 
terminates logical-unit-to-logical-unit 
sessions; and physical unit to SSCP, 
which checks and changes the network 
configuration and status. Multiple 
parallel logical-unit-to-logical-unit 
sessions are supported and, in all 
cases, one logical unit must reside in a 
host unit. 

All sessions are established during a 
binding process in which session pa- 
rameters are passed between NAUs. 
Upon receiving a bind request, a unit 
may return a session acceptance mes- 
sage, a session rejection message or a 
set of modified session parameters to 
be acted upon by the NAU where the 
session request originated. Once a log- 
ical-unit-to-logical-unit session has 
been established, message flow will 
generally go through the following 
layers in the originating node: presen- 
tation services, data flow control, 
transmission control, path control, 
then data link control. In the destina- 
tion node, the message will flow 
through the same sequence of sublay- 
ers in the reverse order. 


The ACF Group 


The Advanced Communications 
Function (ACF) is the group of IBM 
program products that does the actual 
SNA networking functions. Using a 
recent release of the NCP and Vtam (or 
Tcam), these programs control com- 
munications in single- or multihost 
networks. In SNA, the SSCP is re- 





‘ sponsible for managing all the net- 
work services, thereby forcing the in- 
dividual sessions to be very dependent 
on the SSCP. Since ACF is built upon 
Vtam, it tends to force a ‘tree mesh” 
or “hybrid peer/hierarchical’”’ struc-. 
ture where each host system in the net- 
work is structured hierarchically, but 
peer-level communications between 
systems is allowed. 

Single-domain networks have a sin- 
gle controlling point in the host, the 
SSCP, which manages the resources 
(programs, stations, physical and logi- 
cal links) defined within that domain. 
Multiple domain networks have sev- 
eral domains, possibly having more 
than one yeside in the same machine, 
sharing the same NCP connected by 
the multisystem networking facility 
(MSNF) over a cross-domain link be- 
tween communications controllers. 
This is done by adding the capability 
of SSCP-to-SSCP sessions to the list of 
possible session types. 


ACF Capabilities 


Depending on which model of the 
communications controller (370X) is 
used, up to eight host connections may 
be made from a single controller. ACF 
supports both multiple cross-domain 
links and parallel cross-domain links. 
Multiple cross-domain links connect 
different communications controllers 
in different domains to allow for the 
existence of multiple paths between 
these domains. Parallel cross-domain 
links are a group of transmission lines 
going between the same communica- 
tions controllers. 

Cross-domain routing may go either 
between two access methods or be- 
tween a node and an access method, al- 
lowing for resource sharing from a re- 
mote system. These functions allow 
for total job networking capabilities, 
which is the ability to submit a job 
from a remote node (remote job entry 
or otherwise). The network can then 
route the job to any host within the 
network for processing and route the 
output back to the originating node 
upon completion of processing. 


Encryption Support 


The ACF functions support IBM's 
encryption packages, data message 
compression, automatic answer and 
polled multidrop communications 
lines; and ACF is dynamically reconfi- 
gurable through operator controls. 

In order to minimize the effect of er- 
rors, the ACF supports transmission 
pacing and line and unit backups. This 
backup system allows for the trial of a 
new line should the line that a particu- 
lar session is using fail. Should an en- 
tire node fail, an alternate node can be 
substituted for it. If a host goes down 
removing the SSCPs that it contains 
from the system, the SSCPs residing in 
adjacent hosts are allowed to assume 
control of the domain’s resources pre- 
viously held by the SSCPs in the 
downed host. 

Also by allowing the remaining 
SSCPs to go across the domain links, 
through the communications control- 
lers, the logical and physical units held 
by the incapacitated system are not ef- 
fectively removed from the network. 
In all cases, the host application pro- 


gram and the network operator are in- 
formed of any changes in the status of 
the connection within a session. In 
addition, statistics collection, physical 
link test, message trace, buffer and 
message dump diagnostic facilities are 
also provided. 


Routing Strategy 


SNA uses a modified static routing 
strategy based on explicit routing. This 
strategy assigns routes at session initi- 
ation rather than assigning a route 
(possibly different) for each message 
transmitted. 

To initiate a logical-unit-to-logical- 
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unit session, a logical-unit-to-SSCP 
session is first established by an opera- 
tor or a sysgen command. The SSCP 
uses the class of service information 
and symbolic network names, which 
are converted to physical network ad- 
dresses to assign a virtual route. The 
class of service is used to indicate the 
type of traffic a session desires (such 
as interactive fast response, batch high 
volume, high security, high reliability 
and so forth). 

There are four transmission priori- 
ties: low, medium or high, which can 
be specified by the user, and super 
high, which can be specified for cer- 


tain system messages. The virtual 
route is used to select a physical path 
from a set of possible paths defined by 
the network manager. A maximum of 
eight physical paths may be defined 
between any two logical units, which 
limits users to acquiring one of 24 pri- 
ority virtual paths from the informa- 
tion supplied in his JCL. The interven- 
ing SSCPs also assign each virtual 
path to an explicit path, which results 
in an ordered sequence of domains to 
be traversed by the transmitted pack- 
ets. 

Session transmissions will continue 
over the same explicit path, passing 
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“A large number of vendors 
offer a wide range of data communications 


equipment as a viable alternative to IBM products.” 


only through the intervening commu- 
nications controllers, independent of 
host control. Should an error be de- 
tected, a new explicit path may be as- 
signed to the virtual route by the 
SSCP. 

Multiple parallel lines between the 
same communications controllers form 
a transmission group and are treated as 
a single logical link. Packets sent over 
these transmission groups are dynami- 
cally distributed among the lines. 
Should one of the links in the group go 
down, the message traffic is redistrib- 
uted over the remaining links in the 
same transmission group. Once the 


originating SSCP receives approval of 
a requested session establishment, 
message transfers between remotely 
located logical units do not require 
host intervention to complete message 
processing. 


Flow Control 


Flow control oversees the manner in 
which messages are sent to a remote 
unit. A part of this section assures that 
a remote unit does not receive data at a 
rate higher than it can be processed. 
This is accomplished by altering the 
size of a transmission window which 
specifies the total number of unpro- 


cessed messages that are allowed be- 
tween nodes at one time. 

Permission to transmit these mes- 
sages must be requested by the trans- 
mitter and may be granted or limited 
by the receiver depending on the avail- 
able buffer space. Multidrop transmis- 
sions are also handled by data link 
control through use of a table-driven 
controller to poll the first station, on a 
line according to a user-defined station 
ordering, for messages. When that sta- 
tion has completed transmitting, it 
polls the second station in the order- 


ing. 
When the host receives the poll itself, 
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it transmits its messages, which are 
handled in a store-and-forward man- 
ner between stations. Broadcast trans- 
missions allowing a single message to 
be directed to all stations on the line 
are also supported. After the host has 
finished transmitting its messages and 
completed the polling cycle, the cycle 
is repeated. 


Interconnected Network Support 


Although SDLC is a functional sub- 
set of High-Level Data Link Control 
(HDLC, the communications packet 
protocol used by X.25), SNA’s path 
control is entirely incompatible with 
X.25’s packet layer. Therefore, to con- 
nect with an X.25 network, IBM would 
either have to use a ‘black box’’ be- 
tween the SNA and the X.25 network, 
rewrite sections of the path control 
section in SNA or build a network 
gateway. If boxed protocol conversion 
units are used, as changes are made to 
X.25 and the other standard networks, 
the units themselves will require alter- 
ations and enhancements. This could 
prove to be very expensive and trou- 
blesome for both IBM and its users. 

None of these solutions to obtaining 
access to an X.25 network is very ap- 
pealing. An X.25 black box translator 
has been offered to SNA users in 
France and Canada so that they may 
connect with the Transpac and Data- 
pac PDN; however, the product has 
met with resistance from the cus- 
tomers in these countries because of 
their substantial cost. This lack of any 
desirable interface would prevent SNA 
users from connecting the Advanced 
Communications Service (ACS), a 
public data network presently being 
developed by AT&T which will appar- 
ently use ISO or X:25-type connec- 
tions, GTE’s rapidly expanding Te- 
lenet service or any other X.25- 
compatible network. 

A large number of vendors offer a 
wide range of data communications 
equipment that provides a viable, cost- 
effective alternative to IBM trademark 
equipment. Since SNA products re- 
quire a much higher level of interac- 
tion between hardware units, outside 
vendors initially had a difficult time 
developing units of similar complexity 
that can interface with an SNA net- 
work. A major advantage to SNA, 
from IBM’s point of view, was that it 
protected IBM from the rapidly ex- 
panding plug-compatible market. As 
SNA becomes more understood by 
these outside vendors and the user 
community on the whole, IBM’s clear 
present advantage in the field will con- 
tinue to decline. 

Although IBM has publicly stated its 
support for OSI standardization ef- 
forts (described further on) several 
times, it appears as though it will not 
offer such services to its users until it 
must. It will require quite some time 
for the full standards to be ratified, ac- 
cepted by the. public and then made 
available directly through IBM. This 
will serve to further undermine IBM's 
current position in this particular area 
of the marketplace. 

IBM also has a network operations 
support program (Nosp) and a more 
recent replacement for Nosp, the Net- 
work Communication Control Facility 





(NCCF), which contains routines that 
allow user programs to sense and react 
to network traffic conditions. The 
NCCF also allows network operators 
to control domains other than their 
own. The network problem determina- 
tion aid (NPDA) allows operators to 
isolate and monitor error occurrences 
from a single central location. 


Burroughs Network Architecture 


Burroughs Network Architecture 
(BNA) was originally announced in 
1978 and is still under development by 
Burroughs Corp. (It was scheduled to 
be released to the public on the B6ooo 
systems series sometime in late 1980; 
releases for the remainder of the Bur- 
roughs line were scheduled to be stag- 
gered through 1982). As of early 1981, 
BNA had yet to be released, and there- 
fore the discussion presented here is 
based on prerelease product informa- 
tion and may change prior to general 
release. 

BNA consists of two major layers — 
the host services layer, which provides 
logical access to the communications 
network, and network services, which 
provides physical access to the com- 
munications system. Network services 
can be broken down further into three 
distinct levels: port level, router level 
and station level. 

Host Services provides the user with 
a transparent interface to the network 
system by making use of an enhanced 
version of the Master Control Program 
(MCP). The MCP is the monitor and 
control interface to the host’s operat- 
ing system. 

The Port Level contains several sys- 
tem ports and a port-level manager. 
The port-level manager allocates and 
deallocates the ports as requested and 
manages port addressing. The ports 
provide individual access to the net- 
work services layer and the underlying 
network by the host services layer. It is 
this level that is responsible for the 
breaking up of a message into a series 
of packets, the coordination of mes- 
sage ordering and the chaining of a se- 
ries of messages. 

If the Router Level receives a packet 
from a station module in the Station 
level that is destined for another re- 
mote host (store-and-forward packet 
transfers), or receives a packet from a 
port module that is destined for an- 
other remote host, then the packet is 
routed in this level to the correct input 
queue of one of the station modules. If 
the packet came from a station module 
or a port module and is addressed to 
the local host, the router will place the 
packet in the input queue of the cor- 
rect port module in the port level. The 
router manager, which is contained in 
this level, controls a table of active 
hosts used to determine the required 
routing information. 

The Station Level consists of a series 
of station modules, each of which 
manages a physical interface between 
adjacent hosts. The modules may 
transmit via either Burroughs Data 
Link Control (BDLC) protocol or X.25 
(using HDLC version LAP-B)-type 
packets over synchronous, asynchro- 
nous communications lines or through 
shared global memory between the 
systems. The station module will 


check each received packet for errors, 
requesting retransmission of a packet 
upon detection of a transmission error. 
A station level manager within the 
station level allocates and deallocates 
the station modules and coordinates 
the passing of packets between the 
router and each specific station group 
module. Multiple parallel links (be- 
tween the same host) are treated as a 
single logical link, and packet trans- 
missions are balanced between the 
lines by the station level manager. 
The network services manager is a 
module that can pass control messages 
generated by a network operator or the 
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network itself to any logical level 
within the system. It produces control 
messages to do network initiation, host 
validation and system monitoring. At 
initiation, a host will pass its logical 
name to all other hosts operating 
within the network. The remote hosts 
will return their name to the initiating 
host upon acceptance of the new net- 
work node. 

Since the table of active hosts is 
maintained dynamically, there is no 
need for the hosts to keep a static sys- 
tem directory of all the hosts physi- 
cally attached to the system. If the sta- 
tion level detects a link or node outage, 


it submits notice to the network man- 
ager of the condition, which initiates 
corrective action. 

Host services will normally create a 
message field and a function indicator 
to be passed to the host services layer 
in another system. The function indi- 
cator includes the various parameters 
of the message such as whether a re- 
sponse or acknowledgment is ex- 
pected, if the message is a logical part 
of a series of messages (chaining) 
and/or actions to be taken upon the 
detection of a network error. This 
combination message and indicator is 
passed to a port in the port level. 
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“Univac plans to orient 


all future enhancements in DCA 
toward the ISO standardization efforts.” 


The port will break this information 
into a series of packets and append in- 
formation to each packet to create a 
new series of packeted port informa- 
tion units which are then passed on to 
the router. The router will add further 
information, creating several router in- 
formation units which are passed on to 
the station level. The station module in 
the station level that receives the 
packet will add more information to 
the packets in order to create link in- 
formation units; these packets are 
physically transmitted on the network 
communications facility. Control mes- 
sages may also be created in any layer 
and passed on to an equivalent layer in 
another host unit. 


BNA Capabilities 


BNA will be supported at various 
levels over most of the Burroughs line 
(B80 through the B7800), allowing the 
larger systems to make optional use of 
the Data Communications Processor (a 
front-end communications processor) 
to remove much of the communica- 
tions processing overhead from the 
main CPU. 

Initially it will only define the inter- 
action required between host systems 
in a peer-to-peer relationship, but the 
concept will be expanded to include 
remote-terminal-to-local-host interac- 
tions as well (in direct contrast to 
IBM’s SNA evolution). 


It supports full remote I/O file ac- 
cess, allowing for remotely requested 
read, write, create and delete actions 
which can be acted upon by the remote 
host depending on the restrictions im- 
posed on the user. 

There are special extensions which 
have been added to the library mainte- 
nance procedures to allow for file 
transfers within the network as well. 

Task-to-task communications are ac- 
complished by allowing each task to 
define a temporary file which is re- 
ferred to as a port file. Access to these 
port files is shared between tasks, al- 
lowing messages to be passed through 
the files. These port files are accessed 
by the end user in the same manner as 
local files would be. This concept of 
port files makes the building of net- 
work applications a very natural pro- 
cedure for the user. 

The Work Flow Language (WFL) 
compiler has the capability to pass en- 
tire jobs through the system to a spe- 
cific remote node upon request. Addi- 
tional facilities are provided to allow 
complete jobs to be remotely initiated 
and controlled, to allow local terminals 
to logically attach themselves to a re- 
mote host and to allow network opera- 
tors to make network inquiries and to 
dynamically alter the network envi- 
ronment. 

Since either BDLC or X.25 protocols 
may be used, connections of a BNA 
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network into an X.25-compatible pub- 
lic data network or an X.25 network 
are supported as well. 

Since. the majority of Burroughs’ 
products are aimed towards the 
commercial/financial market, future 
BNA developments will probably in- 
clude local networking connections 
and a stronger network security sys- 
tem. These added capabilities would 
make it desirable to include of fice-of- 
the-future and electronic funds trans- 
fer applications within the BNA net- 
work. 


Univac’s DCA 


Sperry Univac introduced the Dis- 
tributed Communications Architecture 
(DCA) in November 1976 and released 
a major revision in June 1979. 

DCA allows use of a Distributed 
Communications Processor (DCP) as 
either a front-end communications 
processor, a remote concentrator or an 
individual noda! processor (connecting 
to other DCPs). These communica- 
tions processors remove the communi- 
cations overhead from the CPU, but 
are not an absolute requirement, 
thereby allowing smaller processors in 
the Univac line, which cannot handle 
such a processor, to be added to the 
network. When these DCPs are used, 
they run the Telcon program package; 
and the host runs either the Communi- 
cation Management System (a special- 
purpose Univac 1100 telecommunica- 
tions access method) or the Virtual In- 
tegrated Communications Access 
Method (Univac 90). 

Univac does plan to orient all future 
enhancements in DCA to push to- 
wards the ISO standardization efforts. 


The Logical Layers 


The DCA system can be divided into 
two different environments: the termi- 
nation environment and the communi- 
cations system. The communications 
system handles all intersystem com- 
munications, while the termination en- 
vironment interfaces the user to the 
communications system. 

The termination environment can be 
subdivided into the management envi- 
ronment, the applications environ- 
ment and the termination system. The 
communications system can be sub- 
divided into transport network control 
and the termination system. The ter- 
mination system resides in both the 
termination and the communications 
environment, providing the interface 
between the two major levels. Trans- 
port network control is responsible for 
the movement of messages between 
the systems. It consists of a series of 
transmission facilities and transport 
network control modules. 

The Application Environment con- 
sists of all tasks and applications that 
make use of the communications sys- 
tem. All messages originate and are 
destined to the applications environ- 
ment. It consists of several communi- 
cations system users and end users. A 
single communications system user 
and its associated end users form an 
application system. 

The communications system user 
provides an interface to the termina- 
tion system as well as control- and 
relative-addressing assistance for a 


group of end users. End users refer to 
other end users by an end-user ID 
which jis transformed by the communi- 
cations system user to a logical port 
address. Since addressing is only rela- 
tive to each communications system 
user, there is no need to ensure that 
each end user has a unique network- 
wide address. The end users are indi- 
vidual program segments, devices or 
operators with some common refer- 
ences between them (such as through a 
data base management system); they 
are the sources and sinks of all infor- 
mation sent through the network. 

The Management Environment con- 
tains application management services, 
the communications systems adminis- 
trator and network management ser- 
vices. Applications management ser- 
vices controls the termination system 
and manages the connection between 
the applications environment and the 
communications system by handling 
all actions to initiate and terminate ses- 
sions, monitor sessions and maintain 
session activity. Network management 
services controls the transport net- 
work within the communications sys- 
tem. 

In nodes using a DCP, the network 
management services function physi- 
cally resides within the DCP; there- 
fore, if the host fails, the network run- 
ning through the DCP would still be 
able to remain functional. The com- 
munications system administrator pro- 
vides commands to act on reconfigura- 
tion requests. These management ser- 
vices may be omitted from a local node 
if a remote node’s range of control has 
been extended to include the local node 
in question. 

The Termination System contains 
several logical ports (one for each com- 
munications system user) and a logical 
port multiplexer. Each logical port 
contains flow control and presentation 
services modules. Logical port flow 
control regulates the flow of messages 
so that neither logical port involved in 
a session will exceed its buffer limita- 
tions.. The logical port presentation 
services function transforms the data 
addresses and the control information 
it receives to a form the transport net- 
work and the destination logical port 
can use. The logical port multiplexer 
manages the flow of messages from all 
logical’ ports to the transport network 
and from the transport network to the 
logical ports. 

Transport. Network Control consists 
of three sections: data unit control, 
route control and trunk control. 

The data unit control section man- 
ages the logical connection between 
the termination system and the trans- 
port network control layer. All logical 
errors (such as loss of messages), data 
assurance, data unit flow control and a 
further relative address transformation 
is done by this section. 

The route control section does the ac- 
tual packet routing between nodes. 
Routing can be specified in two ways: 
1) it can be set at session initiation and 
remain constant as long as no trans- 
mission facility outages are detected; 
or 2) it can be dynamically routed on a 
per-message basis according to the 
load on the transport network when 
the message passes through the trans- 





port network control layer (this 
method requires much more communi- 
cations overhead because of the num- 
ber of control messages that must be 
transmitted through the system). 
There are several trunk control sec- 
tions in the transport network control 
layer, one for each logical path and 
subarchitectural interface in the trans- 
mission facility between two transport 
network control units. 

The trunk control section is responsi- 
ble for managing multiple parallel 
links, including balancing the packets 
transmitted over them. 


Transmission Facility 


The transmission facility consists of 
either two cooperating subarchitec- 
tural interfaces (SAI) connected by 
some communications line or of a 
queue used to pass messages between 
processes in the same machine. The 
SAI manages the physical line inter- 
face and performs the line initializa- 
tion, recovery and transmission queue 
management tasks. Line transmissions 
can be Universal Data Link Control 
(UDLC) protocol, SDLC protocol, Bi- 
sync protocol or X.25-type protocols 
over synchronous or asynchronous 
lines or, alternatively, channel proto- 
col over a communications channel. 

Three types of sessions are supported 
by DCA: 1) system sessions that go 
between end users through a common 
communications system user; 2) logi- 
cal port sessions that go between users 
sharing a common termination system; 
and 3) transport network sessions that 
pass messages through the transport 
network. 

In a transport network session, a 
communications system user in the ap- 
plication environment will build a user 
data unit for an end user and pass it to 
a logical port in the termination sys- 
tem. The termination system will com- 
bine or partition the messages it re- 
ceives, according to its buffer limita- 
tions, to form port data units. The 
transport network uses the port data 
units obtained from the termination 
system to build network data units, 
which are segmented and then trans- 
mitted over the communications line 
by the SAI. 

The system sessions and logical port 
sessions only require information to be 
passed within a single node. These ses- 
sion types are treated as a transport 
network session, except that their mes- 
sages are directed back through the 
system rather than through the termi- 
nation system. 

DCA provides facilities for the col- 
lection of statistics on performance, 
for system status verification, error 
tracing and logging. Multipoint com- 
munications and store-and-forward 
routing have been implemented, al- 
lowing node access to any other node 
residing in the network. It also allows 
for the dynamic reconfiguration of the 
system and allows for network confi- 
dence queries to verify the network 
status, which are initiated on the detec- 
tion of a network error or upon opera- 
tor request. 

Univac also supports the addition of 
an Adapt program product into the 
network software. Adapt allows users 
to define their own communications 


protocol to support unusual communi- 
cations needs. Logically, an Adapt is a 
combination communications system 
user and an end user performing a 
complete special-purpose transforma- 
tion function. 

DCA also provides complete surveil- 
lance and access control mechanisms 
to aid in the development of a secure 
network (including encryption and au- 
dit trail facilities). 


OSI Reference Model 


Most network architectures have lit- 
tle in common as they were designed 
around very different machines from 
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“Many people have been given 
the impression that the ISO model is 
a de facto standard. This is not at all true.” 


very different perspectives. In 1977, 
the ISO created the Open Systems In- 
terconnection subcommittee (OSI 
SC16) to develop an open system in- 
terconnection reference model that can 
serve as a framework around which a 
series of standard protocols could be 
defined. 

In July 1979, the OSI passed the 
seven-layer model it had decided upon 
to its parent organization, the data 
processing committee of the ISO, so 
that it might use the model as a basis 
for beginning the actual standardiza- 
tion effort. (It should be noted that 
CCITT is moving towards developing 
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a separate seven-layer architecture as 
well. There are major functional dif- 
ferences between these two seven- 
layer systems.) 

The intention of the open system ar- 
chitecture is eventually to allow any 
system conforming to its protocol 
standards to connect and communicate 
messages according to application- 
defined protocols. Many people have 
been given the false impression that 
the model is a defacto standard in itself 
or that some portions of it are already 
accepted ISO standards. This is not at 
all true. The ISO model is simply a 
communications reference model, not 
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“Although the ISO model contains 
seven distinct layers, it can connect 
with any other system adhering to its protocols.” 


a standard, not even the specifications 
for a complete networking system or 
architecture. 

Although interfaces for each layer 
will be well defined, no effort is im- 
plied toward developing any distrib- 
uted operating system functions, such 
as resource sharing or network moni- 
toring; these functions may be sup- 
plied above the message communica- 
tions system. Since so many vendors 
publicly support the standard develop- 
ment work and appear to be aiming 
their communications packages in that 
general direction, the OSI reference 
model provides an excellent beginning 


point of reference from which one can 
relate the previously presented archi- 
tectures. 


The Logical Layers 


OSI’s reference model can be broken 
down into seven layers. 

The lowest layer is the physical layer, 
which maintains the physical connec- 
tion between communicating systems. 

Level two is the data link layer, which 
administers the passage of all informa- 
tion over the physical connections. 

Layer three is the network layer, 
which administers the routing and 
transmission of all messages between 


communicating systems. 

Layer four is the transport layer, 
which establishes and maintains the 
logical end-to-end message transfers. 

Layer five is the session layer, which 
supports the logical sessions between 
two end users. 

Layer six is the presentation layer, 
which provides all information map- 
ning services. 

Finally, layer seven is the application 
layer, which represents the end user to 
the system. 

It is important to point out that the 
reference model only formalizes the 
systems’ apparent behavior and proto- 
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Disaster Recovery 


gives you the ability to put all of your 
DASD data set maintenance under 
the control of one comprehensive 
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needs. You, too, will enjoy the benefits 
of having more disk space available, 
increased throughput, reduced need 
for additional devices, lower person- 
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Functions & Features 


DMS/OS gives you many efficient 
management tools. Some of them in- 
clude: incremental and full pack 
back-up, archival/rentention control, 
several methods for volume reorgan- 
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col requirements; it does not force any 
particular implementation structure 
directly on the developers. 

Layers one, two and three will proba- 
bly be defined similarly to CCITT’s 
public data network X.25 communica- 
tions’ protocol standards. Layers four 
through seven form the rest of the 
communications architectural model. 
Although no specific standards exist 
for these upper layers, several specific 
proposals are presently being devel- 
oped. 

It is important to realize that al- 
though the model is defined as con- 
taining seven distinctly behaving lay- 
ers, it can connect and function with 
any other system adhering to its proto- 
col behavior, no matter how this other 
system is conceptually divided. 


The Physical Layer 


This level details the characteristics 
of the physical communications inter- 
face between the system components. 
Something close in form to the X.21 
standard (the physical layer standard 
recommended by X.25) will probably 
be used as the basis of the standard to 
interconnect the communications 
units. These or other existing stan- 
dards (such as RS-232, RS-449, V.24 
or V.25) could be very easily worked 
into the OSI model specifications. 

The Data Link Layer manages the 
error-free transmission of frames be- 
tween nodes in the system. HDLC 
packet protocol already exists as an ac- 
cepted, popular protocol ISO standard 
and as such will probably be incorpo- 
rated as a part of the OSI standard. 
With the balanced version (LAP-B), 
which is preferred by CCITT, both 
stations at the ends of the communica- 
tions line share packet transmission 
and recovery responsiblity; neither 
station operates in slave mode. The 
Link Access Protocol (LAP) was the 
earlier nonbalanced version of LAP-B, 
which was designed for use in polled 
multipoint systems. This layer pro- 
vides error checking of all received 
packets. A frame found to be in error 
according to the block check sequence 
contained within each frame causes a 
request for retransmission of that 
frame and all following frames. 

The Network Layer provides services 
which transport data through the net- 
work to its destination node. The con- 
trol messages created by this layer in- 
clude line connection and termination 
requests and message confirmations. 
Packets are created from messages 
routed through the network in this 
layer. If a packet destined for another 
node is received, this layer reroutes the 
packet back down through the lower 
layers. 

X.25 is the first internationally recog- 
nized data communications protocol, 
and as such, an expanded form of X.25 
stands the strongest chance of being 
accepted as the network layer stan- 
dard. However, it will have to be signi- 
ficantly enhanced to meet the full OSI 
model recommendations. (X.25 only 
defines the requirements of a connec- 
tion between some data termination 
equipment and a public data network; 
it is not a standard connection between 
sets of data communications equip- 
ment.) 





The Transport Layer provides the fa- 
cilities to allow end users to pass mes- 
sages between themselves across sev- 
eral intervening stations in a cost- 
effective manner oblivious to the net- 
work limitations imposed by the lower 
architectural levels. It includes facili- 
ties to do all user addressing, data as- 
surance and flow control. 

Further, the final specifications may 
possibly include facilities for broadcast 
transmissions, datagram services, ac- 
counting information collection and 
specification of a subset of session 
management services as well. The level 
of service may indicate session prior- 
ity, security, an acceptable error rate, 
response time expectations and a re- 
covery strategy. 

The Session Layer is responsible for 
initiating, maintaining and terminating 
each logical session between end users. 
In addition, this layer is responsible 
for managing and structuring all 


session-requested data transport ac-— 


tions. Session initiation should arrange 
a contractual agreement for all the de- 
sired and required services between 
session participants. Session termina- 
tion provides an orderly way to termi- 
nate a previously established session 
and provides services to prematurely 
abort a session, should this become 
necessary. 

The Presentation Layer performs a 
selectable set of message transforma- 
tions and formatting for management 
of user buffers and equipment such as 
printers and CRT screens to present 
data to the end users. 


The Application Layer is the end 
user’s access to the network. End users 
communicate by passing application 
defined protocol messages between 
themselves via the lower layers. Many 
of the management functions such as 
remote system initiation and termina- 
tion, network monitoring and diagno- 
sis and reconfiguration are considered 
as special case application processes by 
the OSI model. These functions are 
granted direct access to any of the 
model's layers. 


Layer One Equivalents 


All the vendors discussed offer a 
large choice of physical layer connec- 
tions to the network including X.21- 
type and RS-232 standards. The sev- 
eral line interfaces available allow a 
wide range of transmission rates over 
synchronous or asynchronous trans- 
mission lines. The DCA network spe- 
cifically included the physical layer 
within the transmission facility, and in 
SNA these services are implied by the 
data link control layer. In DNA Phase 
III, the communications facilities have 
been included within the physical link 
layer; however, they were not so de- 
fined under Decnet Phase II. BNA 
tends to view these services as in the 
realm of supporting hardware rather 
than as a direct part of the network. 


Layer Two Equivalents 


The data link layer specifies the facil- 
ities for frame transfer between two 
network nodes. Its functions are con- 
tained within the transmission facil- 
ity’s subarchitectural interface of the 
DCA network and from the station 
level, data link control and the physi- 





cal link layer in BNA, SNA and DNA 
networks respectively. Only the DCA 
and BNA networks support the HDLC 
protocol. 

SNA’s SDLC frames form a func- 
tional subset of HDLC as it supports 
only the unbalanced LAP normal com- 
munications mode. DEC’s DDCMP is 
an entirely different type of protocol 
from HDLC (a byte-oriented protocol 
that contains data field length speci- 
fiers rather than a bit-oriented proto- 
col which makes use of unique flags to 
indicate the data fields position). 

The network layer functions form 
DCA’s transport network control layer 


ye 


“All vendors offer a choice 
of physical layer connections to the 
network including X.21 and RS-232 standards.” 


and part of SNA’s path control layer. 
BNA’s router layer, along with a small 
part of the port layer, provides the 
functions of the packet layer. The 
transport layer, which was contained 
within logical link layer under Phase 
II, and a portion of the session control/ 
network services layer perform the 
DNA functionally equivalent func- 
tions of the packet layer in the ISO 
model. In 1977 IBM introduced a sepa- 
rate line adapter to allow French and 
Canadian users to connect simple logi- 
cal units (such as terminals or printers) 
to an SNA network domain through 
an X.25-compatible PDN. IBM has yet 
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cations system in the application envi- 
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In a BNA network, the majority of 
the port level provides the transport 
and session control layer services. Host 
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“Unless standards are developed, 
each vendor will have to provide modules for 
connection into another vendor’s networ 


services provides presentation and ap- 
plication layer services in a BNA net- 
work. 

In SNA the transport layer functions 
are contained within a portion of path 
control and transmission control; the 
remainder of transmission control, 
data flow control and part of the func- 
tion management layer provide the 
session control layer services; the rest 
of the function management layer pro- 
vides the presentation layer services 
and the application layer services. 

In a DNA network, the user layer 
provides the application layer services 
and the network application layer pro- 


Here's how 


vides the presentation level services 
(both were formally contained within 
Phase II’s dialog layer). Session control 
and network services (previously con- 
tained in Phase II’s logical link layer) 
include transport and session control 
layer services. 


Open Systems Future 


The International Standards Organi- 
zation’s long-term objective in work- 
ing with the OSI modem was to form 
some intersystem networking capabil- 
ity standards. Unless such standards 
are developed, each vendor wishing to 
unlock the door and allow for an inte- 


grated internetwork connection into 
another vendor’s network would have 
to provide a complete individualized 
set of modules for each such intercon- 
nection desired. This seems to be ex- 
actly what DEC would have to under- 
take in order to develop a set of 
Decnet-SNA interconnection layers. 

Because of the large time delays in- 
volved in formalizing and gaining ap- 
proval of an Open Systems Standard 
from the reference model, it appears 
that this is the path most vendors will 
be forced to take, if they wish to allow 
nonstandardized network interconnec- 
tion facilities. 
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Even when the standard has been ap- 
proved, the majority of the vendors 
must support it and develop their 
products around it before the pro- 
posed architecture standard becomes 
of any practical use to the network 
user community as a whole. 

The U.S. National Bureau of Stan- 
dards is presently in the process of 
specifying a set of federal networking 
standards. Its work is being strongly 
coordinated with standards activities 
and private enterprise. An overview of 
the NBS computer networking  pro- 
gram is available from the Systems and 
Network Architecture Division, Na- 
tional Bureau of Standards, U.S. De- 
partment of Commerce, Washington, 
D.C. 20234. 

Anyone interested in doing network 
development would probably be inter- 
ested in obtaining this basic descrip- 
tion of their work. 


Comparison of Key Issues 


As the network architectures dis- 
cussed in this article are so vastly dif- 
ferent, a meaningful, in-depth techni- 
cal comparison of the complete sys- 
tems would probably be limited in 
scope or extremely biased and there- 
fore not very practical. Several distinct 
key implementation issues may be 
contrasted, however, to gain a better 
understanding of the different philo- 
sophies used in the development of the 
architectures. The hardware used, the 
transmission protocols and the routing 
decision processes are among such key 
issues, as they play a major role in de- 
termining the networks’ overall char- 
acteristics. 

Hardware. With the introduction of 
Decnet Phase III, DEC removed its ad- 
jacency constraint; thus, none of the 
vendors discussed place any major 
limitations on the topology of the net- 
work. DNA and BNA both are imple- 
mented at various levels over most of 
the DEC and Burroughs product line. 
On the other hand, while IBM allows 
its low-end processors to connect an 
SNA network under the direct control 
of a larger host, both SNA and DCA 
allow only their high-end hosts to be 
root nodes in their hierarchical net- 
works. (Although the 8100, the appar- 
ent base for most of IBM's distributed 
of fice-of-the-future development 
work contains an SSCP and can func- 
tion as a stand-alone unit, when com- 
municating with a host system, the 
8100 simply functions as a sophisti- 
cated cluster controller subordinate to 


Expiration the host system). 
Date__ To prevent the communications 
functions from overloading a host, 
both of these vendor architectures and 
BNA make use of front-end communi- 
cations processors. In any network 
node where there is a high volume of 
communications traffic, such a front- 
end processor is almost a necessity. 

Transmission Protocols. Only the 
transmission protocols have been cho- 
sen for comparison purposes as, given 
their low level in the architecture, all 
transmissions make use of them. In 
addition, since the higher level proto- 
cols are so complex, they are much 
more difficult, if not impossible, to ac- 
curately contrast. 

Of the transmission protocols, all but 
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DEC’s DDCMP are very similar in na- 
ture to HDLC. DDCMP is a byte- 
oriented protocol; information trans- 
parency is gained through use of a data 
length specified rather than bit stuff- 
ing. The other protocols (SDLC, 
UDLC, BDLC and HDLC) are bit- 
oriented protocols, making use of flags 
to determine the length of the data 
field (transparency is obtained by in- 
serting bits into the data field upon 
transmission and deleting them upon 
reception; this guarantees a unique 
flag occurrence). The HDLC packets 
carry a total of 24 bits of control infor- 
mation with each packet, compared 
with the 96 bits carried with the 
DDCMP packets. These extra bits car- 
tied by DDCMP include an extra 
block check field, the data field length 
specifier, and also allow for a greater 
number of unacknowledged packets to 
remain outstanding. 

All of the mentioned protocols re- 
quire that the reception of each frame 
be acknowledged; if not, some trans- 
mission fault is assumed to exist and 
corrective action is taken. HDLC- 
type protocols require positive ac- 
knowledgment only every 256 pack- 
ets. (HDLC does have an expanded 
format that requires acknowledgment 
of a frame only every 127 frames; 
however, this option is not always im- 
plemented by the vendors.) 

Simulation of error-free transmission 
over half-duplex lines indicates the 
HDLC protocols add less total commu- 
nications overhead to the communica- 
tions lines and, therefore, the ratio of 
data to control information is greater. 
The introauction of transmission er- 
rors and allowing full-duplex trans- 
mission make HDLC’s advantages 
over DDCMP_ more apparent. 
DDCMP would only become a more 
favorable protocol when long commu- 
nications delays enter into the system 
(such as when passing information 
over long distances or over a slower 
communications medium). 


Routing Decisions 


All the vendors described use some 
form of a shortest path algorithm with 
variations in the cost assignment to 
each communications line. All the al- 
gorithms are adaptive in that they alter 
themselves dynamically to account for 
lines that have failed. 

DEC and Burroughs network archi- 
tecture routing decisions are made in a 
similar manner. Each system maintains 
a routing matrix containing informa- 
tion that describes the system’s physi- 
cal line interfaces and a weighting fac- 
tor. Ir) BNA the weighting factor is de- 
termined by the performance charac- 
teristics of the system connected by 
that specific line and the line itself; in 
DNA the weighting factor is deter- 
mined by the network manager. In 
both cases, the weights can be altered 
to reflect changes in the network per- 
formance. 

Both IBM and Univac allow for the 
selection of a message route at session 
initiation according to the services re- 
quired of that session from a table of 
predetermined possible paths. This 
route is then fixed for the duration of 
the session unless a communications 
fault that inhibits communications is 


detected; should this occur, a new 
route is immediately requested. In 
addition, Univac also allows the user 
the option of specifying that each 
packet passed through the system dur- 
ing a session be dynamically routed ac- 
cording to the network’s conditions at 
that time. 


An Ideal System 


Previously, an ideal general-purpose 
distributed processing system was 
described as having certain character- 
istics to make it as easy as possible to 
use and to make the network ex- 
tremely flexible. None of the network 


Away from the hum 
of the computer room. 

Now you can rely on DynaNet, the 
convenient way to pinpoint network 
problems. Because with Dynanet, you 
can monitor your entire communica- 
tions network at a glance. . .in the 
quiet environment of your work area 
Make the most of 
precious time. 


DynaNet’s multi-directional accessing 


technique makes fault isolation quick 


and easy. In fact, the time it once took 


to handle a barrage of phone calls 
from “down” users can be cut in half 


Instead of answering phones, you'll be 


spending time correcting problems. 


architectures described make any al- 
lowances for building a multivendor 
network. Since Decnet limits store- 
and-forward message passing to going 
through no more than seven interme- 
diate nodes, it does place some topol- 
ogy restrictions on the network. SNA’s 
hybrid peer-hierarchical structure also 
places some limitations on the network 
structure; however, this could be ar- 
gued as being a desirable restriction. 
All the described networks free the 
user from having to know the exact 
network structure; they detect and act 
on errors, have been implemented in a 
layered form and allow task-to-task 


“None of the network 
architectures make any allowances 


for building a multivendor network.” 


communications. In most cases, the 
control procedures required of the user 
are minimal, and the devices can be ac- 
cessed independent of their location. 


Other Network Architectures 


Virtually all vendors have recognized 
the importance of distributed data pro- 
cessing in today’s marketplace. A 
number of other network architectures 
are briefly outlined below to provide a 
more rounded perspective of some 
other vendors’ current activities in the 
area of distributed processing. Al- 
though there are other networking 
packages available, only those with a 








Your senses will direct you. 

An innovative combination of sight 
and sound directs your attention to 
problem areas: 


e Automatic Audible Alarm—A 
sophisticated scanning scheme acti- 
vates audible tones so you'll know 
there’s a malfunction in any line the 
instant it happens. 


¢ Full Color Console—An easy-to- 
read master color terminal audits all 
alarms and line interrupts to give you 
the complete picture. A keyboard or 
light pen gives you fast access 

So when you have a problem, 
you'll be alerted to it right away 


; 


Recover from down-time fast. 
Let us help. 

We're Dynatech, the industry's lead- 
ing manufacturer of high-quality tech 
control products. As makers of 
DynaNet, we want to keep your net- 
work running smoothly 

Our Systems Consultants are ready 
to discuss how we can meet your 
particular needs 


Dynatech Data Systems 
7644 Dynatech Court 
Springfield, VA 22153 
(703) 569-9000 


7 Dynanet. A System You Can Depend On. 
\/ DYNATECH DATA SYSTEMS 


Maximize Control of Your Network 
From One Central Point. 


Computerworld/Extra! Page 59 





Nobody 
| 
i] 
4 a 
: rsa " i aa ah ae PEST sei Si a ‘ 
; . a 


‘“ 
‘\ 
‘\ 
‘“ 
‘\ 


Our advanced software 
options are changing the 
way networks perform. 

Sooner or later, you'll 
probably want to network. | 

You'll start by linking two com- 
puters together. Before you know it, 
you'll have every computer talking 
to every other computer. It’s really 
just a matter of time. 

And you can take the first step 
right now. With Digital. 

Every Digital computer can be 
networked to every other Digital 
computer. Any time you're ready. 
All you need is DECnet™ software. 

And Digital’s networking soft- 
ware is exceptional. No other vendor 
can match us for sheer breadth of 
flexible, cost-effective networking 
alternatives. Besides standard net- 
working capabilities, consider these 
Digital options. 

Adaptive Routing. It’s not 
necessary to physically connect every 
computer to every other computer. 
This reduces line costs. At the same 
time, network operations can con- 
tinue even when communications 
links break down. Information is 
automatically rerouted around 
problem areas. 


Network Command Terminals. 


You can control remote computers 
and remote applications from any 
location. 


Enhanced Network Manage- 
ment. Control is the key to cost 
savings. DECnet lets you control the 
use of each communication line. 
Lets you add new systems to your 
network whenever you want with- 
out shutting down operations. 

Multipoint Communications. 
Now one communication line can 
serve several Digital nodes simulta- 
neously, reducing your line costs 
considerably. 

Advanced Protocol Emulators. 
in addition to supporting Batch 
BISYNC, Interactive BISYNC, and 
other standard mainframe com- 
munications protocols, Digital offers 
an advanced SNA protocol emulator, 
so Digital systems can participate 





in IBM/SNA networks. 

X.25 Packetnet™ System 
Interface. Digital systems can 
communicate over public packet- 
switched networks. As part of 
Digital's growing commitment to 
public networks, we now offer soft- 
ware that can support Transpac in 
France and Datapac in Canada. 
Additional X.25 Packetnet System 
Interfaces are being developed to 
support public networks in the 
United States, the United Kingdom, 
Holland, and Germany. 

Of course, a network can only 
be as effective as the computers 
within it. After all, most systems 
only use their networking capability 
20 percent of the time. The real test 


of any distributed system is 
the way it does its job. 
onal Here Digital systems 
= excel. With the broadest 

» range of systems alternatives 
in the industry, you can choose the 
right system for each local job, without 
sacrificing any networking options. 

To date, Digital has imple- 
mented over 5,000 network nodes 
around the world. And we don't just 
install them, we support them, too, 
with an international team of over 
14,000 service people. 

So before you expand your 
current system, think about Digital's 
awesome array of networking 
capabilities. While you may not 
want to network now, Digital gives 
you the flexibility to network when 
youre ready. 

Digital Equipment Corporation, 
129 Parker St., Maynard, MA 01754. 
In Europe: 12 av. des Morgines, 1213 
Petit-Lancy/Geneva. In Canada: 
Digital Equipment of Canada, Ltd. 


© 1980, Digital Equipment Corporation 


We change the way 
the woe thinks. 





“Since NCR acquired Comten, 
its software communications products have 
begun to migrate toward full IBM compatibility.” 


strictly defined architecture and suffi- 
cient available printed material have 
been covered. Any possible omissions 
of a particular vendor package are 
purely accidental and not meant to 
slight that vendor. 


DNA (NCR) 


NCR Corp. introduced its Distrib- 
uted Network Architecture (another 
DNA) in June 1977. 

NCR’s DNA operates through two 
main software modules, the Telecom- 
munications Access Method (NCR/- 
TAM) and the Data Transporting Net- 
work (NCR/DTN). NCR/TAM pro- 
vides all queuing and address transfor- 
mation functions. NCR/DTN consists 
of three separate logical layers: (1) 
communications system _ services, 
which manages all message-passing 
between systems by breaking mes- 
sages into packets and passing them in 
a controlled manner to the route man- 
ager; (2) the route manager, which 
routes each packet dynamically 
through the system; and (3) the data 
link control layer, which then builds 
transmission packets according to ei- 
ther Bold (NCR’s protocol), SDLC or 
X.25-compatible protocol specifica- 
tions. 

NCR’s DNA supports point-to-point 
or multipoint connections to most sys- 
tems in NCR’s product line. As with 
Univac’s DCA, front-end processors 
are an optional accessory. 

In 1979 NCR acquired Comten, a 
company that produces IBM-compat- 
ible communications equipment. Since 
then, NCR’s software communications 
products have begun to migrate to- 
wards full IBM compatibility. The 
DNA philosophy has been altered and 
is now more generally referred to as 
the Communications Network Archi- 
tecture (CNA). Even the packet proto- 
col, Bold, has been revised to become 
NCR/DLC. Further enhancements can 
be expected from NCR; they will allow 
the vendor to place its terminal net- 


works transparently within a complete 
SNA network. 


DS (Hewlett-Packard) 


Distributed System (DS) is Hewlett- 
Packard Co.'s distributed processing 
system, which was released in 1977. 

As with DCA, DS allows the flexibil- 
ity of adding an optional front-end 
communications processor to the com- 
munications nodes in order to remove 
much of the communications process- 
ing load from the host CPU. The hard- 
ware interfaces are all microcoded; this 
microcode software builds the trans- 
mission protocol units and forms the 
lowest level in the DS network archi- 
tecture, the communications access 
method. This layer is accessed by the 
communications management layer, 
which provides all local system man- 
agement routing and queuing func- 
tions. 

There are two high-level layers, the 
network services intrinsics and the 
network interface monitors, which 
generate messages to be acted upon 
and process received messages, respec- 
tively. This effectively creates a 
master/slave relationship between any 
message-generating and receiving 
node. 
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A DS system can be generated to al- 
low for any subset of the following ca- 
pabilities: resource sharing, task-to- 
task communications, remote com- 
mand and job submission or network 
utility use. Point-to-point or multi- 
point asynchronous or synchronous 
line connections are supported by DS. 

There are separate DS systems for 
the HP 1000 and HP 3000 computer 
series, with only limited interconnec- 
tions being supported between the sys- 
tems (a DS/3000 node can only con- 
nect into a DS/1000 system as an end 
node). The distributed routing deci- 
sions are based upon a fixed intended 


routing table, making regeneration of 
the network topology a rather tedious 
task. Originally, the DS system only 
supported a special-purpose: HP trans- 
mission protocol; however, additional 
microcoded interface boards are now 
available to allow the system to sup- 
port HDLC as well. 


DSA (Honeywell) 


Honeywell Inc.’s Distributed Sys- 
tems Architecture (DSA) is essentially 
an enhanced version of its.earlier Dis- 
tributed Systems Environment (circa 
1977). 

DSA consists of seven logical layers: 








the application layer, which gives the 
end user an interface to the system and 
provides several utility functions; for- 
mat control, which provides any re- 
quired message mapping; session con- 
trol, which provides session manage- 
ment; transport control, which does 
message routing, multiplexing and 
control; network path control, which 
breaks messages into packets and 
routes them through the system; link 
access control, which transmits the 
packets using either HDLC or any 
IBM or Honeywell communications 
protocols; and a physical hardware 
control interface layer. 


lViost 








The basic architecture of DSA closely 
resembles that of the Open System 
model. It was designed for use with 
Honeywell's Level 6 minicomputers 
and the optional front-end processors 
so that they may connect to the X.25- 
compatible PDNs. Recently, this ar- 
chitecture was implemented on the 
Datanet Eight front-end processor us- 
ing the Distributed Network Supervi- 
sor package. This product (a Level 6 
unit that operates as a front-end pro- 
cessor for the larger host systems) al- 
lows DSA concepts to be extended to 
include the full line of Honeywell com- 
puters. Hierarchical-type structures 


may be built using a special DSA soft- 
ware product and Level 6 remote com- 
puters, the Distributed Satellite Sys- 
tem. Honeywell has stated that it is 
presently developing a DSA-to-SNA 
interconnection network link. 


Primenet (Prime) 


Primenet is the software program in- 
troduced by Prime Computer, Inc. to 
allow that company to compete in the 
area of distributed data processing. It 
consists of Level I through Level IV. 

The first level specifies the electrical 
interface to be used in the communica- 
tions process. This layer makes use of 


“Networks of the future will eventually 
encompass all forms of data processing, word 
processing, fax and digital voice transmissions.” 





either Prime’s Multiple Data Link 
Controller or Prime’s Primenet Node 
Controller. 

Level II manages the link by building 
HDLC (LAP), bisync or Prime 
hardware-implemented PNC character 
protocol units (developed for use in lo- 
cal network connections). 


. Level II] manages the communication 


line, creating packets, managing flow 
control and providing all required 
message service routines in order to 
carry out all the necessary network 
transmissions. 

Finally, Level IV provides the user in- 
terface for performing all: the supplied 


In data entry, Nixdorf is the name most wanted. In fact, 
Nixdorf is the leading supplier of data entry systems 
in the country. And has been for three years running. 


¢ Most wanted by operators. Because Nixdorf sys- 
tems are scrupulously designed for ease of operation. 
They offer the smoothest man/machine interface in 
the industry, and provide such ease-of-use features 
as Nixdorf’s famous “Help!” key for “next step” operator 
instructions, and English language messages. 


¢ Most wanted by management. Because they in- 
crease productivity by allowing up to 32 independent 
terminals to perform many functions concurrently 
(including data entry, verification, batch processing, 
and program compilation). In addition, Nixdorf's user- 
oriented software allows error-free data entry and 
dramatically reduces training time. Upward compati- 
bility ensures long-range economy and flexibility. 


¢ Most wanted by businesses large and small. 
Because Nixdorf data entry systems offer many 
Capabilities that go beyond those of normal DE 
systems. Like data pre-processing which cuts down 
run-time on your mainframe and eliminates bother- 
some rewriting of input edit programs. 


Nixdorf Data Entry Systems. When you know the facts 
about data entry, it's easy to understand why Nixdorf is 
the name most wanted. For all the facts, call your local 
Nixdorf office. Or write DP Product Manager, Nixdorf 
Computer Corporation, 168 Middlesex Turnpike, 


Burlington, Massacnusetts 01803. 
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network utility functions. 

Users may directly access either layer 
three or layer four, depending on the 
operations they wish to carry out. 
Primenet supports task-to-task com- 
munications, transparent remote file 
access and network virtual terminal 
over Prime’s entire product line. Com- 
munications can take place through 
direct or multidrop lines using X.25- 
type protocol standards. 


Xodiac (Data General) 


The Xodiac system, introduced by 
Data General Corp. in late 1979, was 
one of the first systems specifically 
built with X.25 specifications. 

Xodiac is composed of four levels: 
the physical link layer, the link control 
layer, the connection layer and the 
functional layer. The first thre layers 
directly correspond to X.25’s three lay- 
ers. The fourth layer, the functional 
layer, provides user-transparent access 
to the network directly through the 
operating system. 

Layer four consists of a resource 
management agent to provide full re- 
mote peripheral access and a virtual 
terminal agent to give access to remote 
operating systems, programs and utili- 
ties. These facilities allow Eclipse se- 
ries users to control remote processes, 
transfer files between machines, per- 
form task-to-task communications, 
gain access to remotely located devices, 
logically connect to remote systems 
and collect statistics on and isolate 
communications fault occurrences. It 
has a major limitation in that at 
present, users are limited to point-to- 
point connections (possibly through a 
PDN). 


A Distributed Future 


The vendors, for the most part, seem 
to be aiming the development of new 
systems and enhancements to existing 
ones towards the recommendations 
made by the Open System Intercon- 
nection model. 

The user community is somewhat re- 
luctant to completely embrace many 
existing networking concepts. Largely 
this can be attributed to the degree of 
sophistication these networks tend to 
take on (and the care required of their 
design) and the users’ general fear of 
locking themselves into one vendor's 
architectural product line. 

As hardware prices decline further, 
as work continues on the Open System 
Architecture and as the architectural 
standards are accepted by the indus- 
try, large, diverse networks will de- 
velop around complete, consistent in- 
formation concepts rather than the rel- 
atively small, limited networks which 
form today’s distributed network 
norm. These data communications 
networks will eventually effectively 
encompass all forms of data transmis- 
sions including data processing, word 
processing, facsimile and digital voice 
transmissions. 

One can envision an exciting new 
world opening up as these advanced 
information concepts are incorporated 
into a consistent network architecture. 
In moving forward towards such a fu- 
ture, one can only acknowledge that 
the possibilities distributed processing 
can offer are almost unbounded. @ 
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What'hath God wrought! 

— Samuel Morse 
fter a day of sitting in front 
of a CRT terminal at work, 
Sir Toby Belch, a hypothet- 
ical British executive, ar- 
rives home at his London 

apartment. Forgetting to remove his 
coat, Belch mixes himself a gin and 
tonic and turns on his color television 
set. Coat on and drink in hand, Belch 
steps back from the set and slinks into 
his Soft Wear chair. He _ erases 
thoughts of work from his head by 
rubbing the drink across his forehead. 

Bored with ‘The Adventures of Pad- 
dington Bear” on the BBC, Belch pre- 
sses ‘'130’” on a hand-held keypad at- 
tached to his television set. The pro- 
gram disappears. The index for today’s 
Financial Times appears in four colors. 
‘Whoever thought the BBC would de- 
liver The Financial Times in color,’’ he 
chuckles. 

Belch remembers that he doesn’t have 
money in his checking account for the 
rent. He presses another button on the 
keypad, and the index for the London 
Information Center (LIC) appears. 
This service connects Belch’s televi- 
sion set to stores, banks and the public 
library via the LIC computer. 

Belch types his password on the key- 
pad. A few seconds later, an index for 
his bank appears. Belch presses ‘’2’’ on 
the keypad for ‘Savings to Check- 
ing.” The set displays the directions 
for the transaction. 

Sipping his drink, Belch wonders 
whether to access the Beef Wellington 
recipe on the BBC. Meanwhile, a 
printer in the next room taps out a rec- 
ord of his bank transaction. 


Familiar Scene 


This scenario may sound like another 
chapter in the ‘home of the future” 
saga. But similar scenarios take place 
today in thousands of British homes 
and businesses because of a concept 
called videotex. 

Videotex has two distinct forms of in 
formation transmission — teletext and 
viewdata. Teletext, developed by the 
British Broadcasting Co. (BBC), refers 


to the transmission of textual data and 


Elizabeth M. Ferrarini is editor of 
Viewtext,”’ a newsletter on interactive 


telecommunications published by In-. 


formation Gatekeepers, Inc., Brook- 
line, Mass. 


VIDEOTEX: 


graphics to an adapted television set 
via broadcast signals. Viewdata, a ser- 
vice of the British Post Office (BPO), 
refers to the interconnection of an 
adapted television set to a computer 
via the telephone lines. 

Although teletext and viewdata be- 
long to the genre of videotex,they have 
managed to live separate lives. 

In the early ‘70s both the noncom- 
mercial BBC and the commercial Inde- 
pendent Broadcasting Authority (IBA) 
added teletext services to their regular 
programming. The BBC calls its ser- 
vice Ceefax; the IBA, Oracle. 

In the late ‘70s, the BPO announced a 


viewdata service with the trade name 
Prestel. The Prestel service allowed 
subscribers to gain access to large 
amounts of textual and graphics infor- 
mation stored in a computer data base. 


Prestel Tale 


The Prestel Business Directory 
clearly states, ‘It is no accident that 
viewdata was invented in Europe 
rather than America. The telecommu- 
nications monopoly enjoyed by the 
British and the other European [postal, 
telephone and telegraph PTT authori- 
ties] makes it much easier to conceive 
of a single nationwide service con- 


nected by telephone lines into people's 
homes: an up-to-date version of the 
Victorian handbook ‘Enquire Within 
Upon Everything.’ ’ 

The credit for the viewdata concept 
and Prestel belongs to Sam Fedida, a 
former BPO research engineer. Fedida 
conceived the idea during the late ‘60s 
when he was working on a computer 
register of hotel vacancies. He realized 
that systems costs would be reduced if 
the customer were able to gain access 
to the information without the need 
for clerks as intermediaries. When he 
joined the BPO to work on the 
Viewphone (similar to AT&T’s picture 


VIDEOTEX IN THE US. 


By Phil Hirsch 
CW Washington Bureau 

PORTLAND, Ore. — A novel vi- 
deotex system that uses a shared de- 
coder to spread terminal costs among a 
number of users is likely to begin op- 
eration here within the next year. 

The new system was designed by Ca- 
nadian Cablesystems, Ltd. (CCL), 
Canada’s largest cable TV operator, 
and will be installed and operated by a 
U.S. subsidiary of CCL, Cablesystems 
Pacific. The latter company was re- 
cently selected by Portland’s city fa- 
thers at the end of a competitive bid- 
ding derby. 

Barring an adverse public referen- 
dum, the franchise will be officially 
awarded to Cablesystems Pacific 
shortly, according to Roger Keay, 
CCL’s special projects coordinator. A 
similar system is to be installed in the 
southwest suburbs of Minneapolis and 
is being considered by the cities of St. 
Paul, Minn., and Santa Ana, Calif., 
Keay added. 

In a typical videotex system, the user 


Phil Hirsch is senior writer, commu- 
nications, at CW. 
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selects information by keying specified 
codes into a keypad or keyboard. This 
information passes through a modem 
and is transmitted to a central, com- 
puterized data base. The TV display is 
then sent back, goes through a display 
generator and is output on the user’s 
TV screen. 

Both the modem and the generator 
are housed in a decoder, a black box at- 
tached to the TV set. 


Decoder Cost 


One big obstacle faced by videotex 
promoters is the high cost of the de- 
coder. It is often the most expensive 
component of the terminal installation, 
ranging upward from $200. In the case 
of Telidon, the Canadian-developed 
display-formatting scheme to be used 
in Portland, decoders cost well over 
$500. Essentially this is because Teli- 
don requires additional decoder logic 
and memory to produce a higher qual- 
ity display than in other formatting 
schemes. 

CCL has solved the cost problem by 
sharing the display generator among a 
number of users. 

Portland’s new cable TV system will 
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consist basically of a two-cable resi- 
dential network and a single-cable in- 
stitutional system. The residential ca- 
bles terminate at three hubs; four 
trunks will fan out from each hub to as 
many as 60,000 subscribers. The dis- 
play generators are installed at each 
hub. As a result, each display genera- 
tor will be shared by about 250 users. 

Subscribers will pay $10.45 per 
month for the Expanded Service to be 
offered by the new system. This in- 
cludes Telidon interactive offerings 
plus a variety of broadcast services. 
Those services range from commercial 
TV programs, originated by local and 
distant stations, to specialized services, 
such as coverage of local city council 
meetings with on-line polling of 
viewers. 

According to Allan Lodberg, CCL’s 
project manager, “Expanded Service 
would cost at least twice as much if we 
didn’t use remote display generators.” 

Lodberg admits that sharing will im- 
pose some constraints on the Telidon 
services that can be provided. The 
amount of information included in 
each TV frame, for example, must be 
limited to prevent an individual user 
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THE PORTLAND PROJECT 


from tying up the character generator 
and forcing others who are sharing the 
equipment to form long access queues. 
However, such constraints are likely to 
be temporary. 

‘We're looking at a number of possi- 
ble enhancements which might be im- 
plemented within a year or two after 
the Portland systems goes on the air,” 
Keay said. 

One of these enhancements involves 
the use of a packetized formatting 
scheme to transmit access codes and 
related information from the Telidon 
user’s terminal to the cable network’s 
control center and data base. Each user 
could be equipped with his own dis- 
play generator as well as a full-Ascii 
keyboard. 

In the initial system, the user will 
have a numeric-only keypad, which 
will severly limit the amount of infor- 
mation he can input. The keypad 
won't accommodate credit card num- 
bers, for example, thus reducing the 
system's ability to support teleshop- 
ping services. The keyboard, besides 
expanding the range and depth of te- 
leshopping, banking and similar ser- 
vices, might also accommodate a store- 
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and-forward electronic mail/message 
offering. 

Portland has already decided to lease 
10 TV channels on a shared or dedi- 
cated basis for teleshopping, according 

‘We also intended to install a video 
disk subsystem that allows photo- 
graphs, as well as text and simple 
graphics, to be displayed on the 
viewer's screen,” the special projects 
coordinator said. A future “ possibil- 
ity” is a home computer system, which 
may be tied to a national computing 
network. 

Initially, the institutional network 
will be limited to point-to-point data 
communications services, plus 
switched services if the user supplies 
the switch. The network will consist 
essentially of 25 forward and 17 re- 
verse channels. Each will have a 
bandwidth of 6 Mhz and be able to ac- 
commodate transmission speeds up to 
6M bit/sec. A channel will be subdi- 
vidable into all of the popular data 
rates. 

During the second year the institu- 
tional network is in operation, ‘‘We 
plan to demonstrate a _business- 
oriented packet-switched communica- 
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tion service’ Keay reported. “The fol- 
lowing year, we expect to offer such a 
service commercially.”’ 

Interconnection with intercity.com- 
munication networks is also planned, 
although the details have not yet been 
worked out, Keay said. One possibility 
is that the Portland system will inter- 
face with GTE Telenet Communica- 
tions Corp.'s packet-switched network 
and/or satellite carrier such as Satellite 
Business Systems (SBS) or American 
Satellite Corp. 

SBS shortly will begin demonstrating 
data communications service consist- 
ing of a transcontinental broadband 
satellite channel connected to the 
Manhattan Cable Co. network in New 
York City and to cable/microwave lo- 
cal distribution facilities in San Fran- 
cisco. 

A major goal of Portland’s projected 
institutional service appears to be de- 
ployment of a high-speed, highly reli- 
able local-area network, tailored spe- 
cifically to the data communication 
user’s needs at an attractive price — in 
other words, a viable alternative to the 
services now provided by the tele- 
phone company. 


Tele-Medicine 


By Elizabeth Ferrarini 


THE RACE TO PLUGIN 


phone), Fedida had an opportunity to 
expand his ideas. From experiments 
with putting text onto Viewphones in 
hopes of increasing telephone usage to 
boost revenues, he moved to the idea 
of adapting the ordinary television set 
as a receiver of textual information. 

By July 1974, a working model of 
viewdata was demonstrated to Sir 
Edward Fennessey, then deputy chair- 
man of the post office and managing 
director of telecommunications. Fen- 
nessey immediately had the marketing 
division of the BPO explore the idea of 
viewdata. 

In 1976, the BPO ran a test of its 
viewdata service in London. Two years 
later, the BPO embarked on a test ser- 
vice of Prestel in London with 1,500 
free subscribers. 


IP Philosophy 


Because the BPO was providing a 
new means of communicating infor- 
mation, it did not want to become a 
publisher. The BPO decided to become 
a common carrier by providing the 
lines, switching and computer power 
and storage within the network. The 
data would come from outsiders or 
“information providers’ who would 
sell their data to a mass market. The 

The BPO would allow any organiza- 
tion to store as many pages as it 
wished, but would not allow any 
“grossly offensive or unsuitable infor- 
mation.” Using this approach, the 
BPO developed the test service in close 
cooperation with 150 information pro- 
viders. Some of them included Ameri- 
can Express, The Financial Times and 
British Airways. 

In turn, the information providers 
had the responsibility of formatting 
their data according to the BPO’s rules, 
updating it, advertising it and paying 
the BPO to store it. The information 
provider would be paid on an access 
basis. 

The BPO stored the information in a 
network of identical GEC 4080 com- 
puters from General Electric Computer 
Ltd. (no relation to General Electric 
Co.), which would update the changes. 
Equipped with several computers, se- 
lected telephone exchanges in London 
acted as Prestel computer centers; a lo- 
cal call connected the subscriber to the 
nearest computer center. 

Encouraged by the success of its test 
service, the BPO announced Prestel as 
a public service on March 27, 1979. 





“Eleven Prestel computer retrieval 
centers have identical copies of the data base. 
One center in London functions as an update center.” 


Today, 11 Prestel computer 
retrieval centers exist 
throughout the UK _ using 
GEC 4082 computers instead 
of 4080s. Each retrieval center 
has an identical copy of the 
data base, and one center in 
London functions as an up- 
date center. An information 
provider can update its page 


on-line from an editing termi- 
nal or via magnetic tape trans- 
fer. 

Each GEC 4082 computer in 
a retrieval center can handle 
200 calls simultaneously. The 
computers are connected to 
the telephone lines via 4,800 
bit/sec links. 


A television set adapted to 


receive Prestel requires a box 
of additional electronic cir- 
cuitry called a decoder. The 
decoder may be built into the 
set or into a black box that 
plugs into a conventional set. 
Controlled by one or more mi- 
croprocessors, the decoder’s 
large-scale integrated (LSI) 
circuitry features an auto- 


‘dialer, an identification num- 


ber, a character generator, a 
page store, an interface board 
and a modem. A_remote- 
control or plug-in, numeric- 
only keypad comes along with 
the decoder. 

The auto-dialer remembers 
the telephone numbers of the 


and dials them at the press of a 
button. An __ identification 
number lets the Prestel com- 
puter know which terminal to 
bill for page access. The inter- 
face board allows the set to be 
connected to the telephone 
lines. The Prestel computer 
transmits data to the television 


computers it is likely to access set asynchronously at the 
speed of 1,200 bit/sec and re- 
ceives data back from the set 
at 75 bit/sec. Transmission oc- 
curs independently of the TV 
signal. : 

As data from the Prestel 
computer arrives at the televi- 
sion set in the form of audible 
tones, the modem changes 
these tones back into digital 
computer codes. The 5 by 7 
dot-matrix characters that cor- 
respond to the digital codes 
are fetched from the character 
generator’s read-only memory 
(ROM) and passed to the page 
store’s random-access memo- 
ry (RAM) for display on the 
screen. 


Computer Professionals Hardware/Software 


At General Electric we’re 
using COmputers In Ways 
no one thought of before. 


Creating new applications of technology. 


Applying it to GE products, businesses, operations Seven Colors 

and services. One hundred and twenty- 
eight different Ascii-coded 
upper- and lowercase charac- 
ters, numerics and symbols 
can be generated in seven col- 
ors on the set. The colors are 
white, yellow, cyan, magenta, 
red, green and blue. Graphics 
are built up as an alphamosaic 
of rectangles by a sequence of 
64 character codes on a2 by 3 
dot matrix. A set of control 
characters determines  al- 
phanumeric or _ graphics 
modes, color background and 
double-height characters. 

The subscriber uses a nu- 
meric keypad to access the de- 
sired page of information, to 
hold a page for viewing or to 
cancel the keying instruction. 

A page or frame of informa- 
tion in the Prestel data base is 
the amount of text or graphics 
that can be displayed on the 
television set CRT screen at 
one time. The European 
625-line television standard 
easily accommodates the for- 
mat of 24 rows by 40 charac- 
ters — a total of 960 charac- 
ters. Each row uses about 20 
television lines. The BBC and 
the IBA set this format as the 
standard for teletext. Use of 
the same display format for te- 
letext and viewdata means 
that the similar LSI compo- 
nents in a television set, except 
for the modem and some of 
the decoding functions of the 
circuitry, can be used to re- 
ceive both services. A set 
modified for viewdata can re- 
ceive teletext, but a teletext- 
only set cannot receive Prestel. 

To obtain Prestel informa- 
tion with an adapted television 
set, the subscriber turns on 
the set, plugs in the keypad, 
makes sure the telephone is 
not in use, and then switches 


Few other corporations are involved in programs 
of such breadth and diversity. 


Our commitment to computerization has already 
made GE one of the world’s largest users of 
computer technology. And this commitment 
continues to expand. 
The computerization of GE has scored notable 
successes in a wide range of areas: 
medical care. ..transportation.. . aircraft 
engines. ..spacecraft...electronic 
controls. ..process automation. ..mobile 
communications. ..energy. ..computer aided 
design and manufacturing. . .automated 
assembly. . .industrial robots. . .information 
processing... financial services... optical 
scanning. . .automated testing equipment 
..and this barely hints at our scope. 


CAREER OPPORTUNITIES 

at many U.S. locations are steadily being 
created for degreed computer hardware and 
software professionals with virtually every 
type of experience. 

Access these now. Send one resume to: 
Roger T. Sobkowiak, Manager 

Computer Manpower Development 

Bldg. 30EE, Room 48L 

1285 Boston Avenue 

Bridgeport, CT 06602 


An Equal Opportunity Employer 


Applying computers to make our most important product: Progress 
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to Prestel according to the op- 
erating instructions supplied 
with the set. During this pro- 
cess, the autodialer makes a 
local telephone call to a Prestel 
computer center. The Prestel 
computer scans the identifica- 
tion number built into the 
subscriber's set. 

Once the ‘Welcome to Pre- 
stel’’ display appears on the 
screen, the subscriber can ac- 
cess the tree-structured text in 
several ways. By pressing “#” 
on the keypad, the subscriber 
calls up the General Index. 
This index contains a variety 
of selections, each preceded by 
a number. The subscriber 
keys the single digit that cor- 
responds to the subject of in- 
terest. For example, the sub- 
scriber would key ‘’5’’ to view 
the Alphabetical Index. This 
prompts a new index to ap- 
pear that is specific to that 
subject. Further single-key se- 
lections narrow the choice; for 
example, from “Government 
Information” to ‘‘Parliament”’ 
to ‘‘Legislation’”’ until the de- 
sired page is located. This 
method supposedly allows the 
most simple-minded human 
being to access data. 

Because each page in the Pre- 
stel data base is assigned a 
number, the subscriber can ac- 
cess the desired page by the 
number assigned to it in the 
Prestel User Guide and Direc- 
tory. By pressing one of the 
special keys on the keypad, 
the subscriber can return di- 
rectly to the main index or to 
the previous page, or it can re- 
peat an existing page. One of 
the keys is used to access ii- 
formation on subjects that re- 
quest more space than a single 
frame can accommodate. The 
extra pages are labeled a,b,c 
and so forth. 


What Prestel Knows 


A Prestel subscriber has ac- 
cess to about 163,000 pages of 
information ranging from air- 
plane timetables, theater 
guides and encyclopedia in- 
formation to games, quizzes 
and advertisements. About 
254 information _ providers 
now supply this information. 

Although Prestel has some- 
thing for everyone, the busi- 
ness community can take ad- 
vantage of a large number of 
business information services 
operating through Prestel. Es- 
tablished in December 1978 
by the Financial Times and 
Exchange Telegraph, Fintel — 
the largest of the Prestel infor- 
mation providers — offers 
daily news with analysis and 
comments on industry and fi- 
nance. 

Datastream International, a 
financial company, provides 
stock market information, 
economic forecasts and a ma- 
jor data bank of company ac- 


count displays. The London 
Stock Exchange each day lists 
on Prestel the prices of 800 
leading stocks. 

Although Prestel was de- 
signed as a public information 
service, the BPO allows infor- 
mation providers to restrict 
access to designated users or 
what is called a closed group 


Spectron network ma 


of users (CUG). For example, 
an information provider such 
as a manufacturer may elect to 
put its company parts list on 
Prestel. The company would 
allow its salespeople to access 
the data by assigning them a 
special Prestel access code. 
While connected to the Pre- 
stel computer, the subscriber 


“A Prestel subscriber has access 
to 163,000 pages of information from airline 
schedules to games, quizzes and advertisements.” 


incurs three separate costs. 
First, the subscriber pays for 
the local telephone call and the 
time logged on to the com- 
puter. The latter is set at 7 
cents per minute during peak 
hours. The rates are lower 
during off-peak hours: 

The user also pays a charge 


formation provider. This 
charge may be from zero for 
advertising and public affairs 
pages up to 20 to 24 cents for 
business and industrial infor- 
mation. However, information 
aimed at the general public is 
priced between 1 cent and 6 


levied on each frame by the in- 


cents per page. 
The average cost for using 


Maximum system efficiency and availability. 


Maximum system efficiency and availability. 
That’s what you want from your data 
processing investment. And it’s what you 
get when you have data communications 
network management from Northern 
Telecom, Spectron Division. 


We understand what it takes to maximize 
system efficiency and availability, and have 
the equipment and expertise to achieve it — 
modular analog and digital switching/patching 
devices, modem-related devices, DATASCOPE 
diagnostic and data recording devices, 
cabinets and cables. Everything you need, 
and all from one trusted, experienced vendor — 
Northern Telecom, Spectron Division. 


To enable you to manage your network, we 
offer everything from a small, few-line 
manual system to a sophisticated, state-of- 
the-art Remote Access Switching and 
Patching System (RASP). And you can install 
the components yourself, or have us assume 
complete turnkey responsibility. 


With the prominent DATASCOPE family as 
its nucleus, featuring the D-901, the most 
powerful diagnostic device available today 
(inset), Spectron network management 
systems provide dynamic alarm reporting, 
fault isolation, restoration capability, 
remedial maintenance, historical data 
recording, preventive maintenance, and 
system reconfiguration. And they facilitate 
network expansion. 


The result is maximum system efficiency 
and availability. And that's what we have 
been providing for more than 11 years to data 
communications users of all sizes, for all 
types of applications, in all industries, and in 
scores of countries throughout the world. 


Northern Telecom, Spectron Division, 

344 New Albany Road, P. O. Box 620, 
Moorestown, NJ 08057 609-234-5700. 
TWX: 710-897-1359. Telex: 83-1488. 
Northeast Region: 914-357-5331; Eastern 
Region: 609-234-8440; Central Region 
312-620-8777; Southern Region: 
214-690-3451; Western Region: 408-734-4016; 
Southern California Office: 714-993-9249 


northern 
teiccom 
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“Business will pay almost anything for data. 
This is why Prestel had 4,678 business customers 


and only 610 residential subscribers as of late 1980.” 


Prestel comes to about 20 
cents per minute or $12 per 
hour, according to a partici- 
pant at the Viewdata ‘80 con- 
ference. 

The BPO requires that each 
information provider display 
the price on each page in the 
upper right corner. The Pre- 
stel computer gives each sub- 


scriber a running total of the 
amount of each call and the 
total billing for the current 
quarter. The charges levied by 
the information provider are 
collected by the BPO, which 
passes the money to the infor- 
mation provider after deduct- 
ing a surcharge. 


The information provider 


pays the BPO a yearly service 
charge of $10,000 and about 
$10 for each page stored by 
the service. With a five-year 
service contract, an informa- 
tion provider pays $6,000 per 
year and $5.50 to store each 
page. 

Besides the cost of informa- 
tion, a subscriber must bear a 


third cost: that of obtaining 
the adapted set or circuitry 
needed to receive Prestel. 

The circuitry needed to mod- 
ify a color television set to re- 
ceive Prestel costs as much as 
$1,000. A new, full-featured 
26-in. color television set 
equipped to receive Prestel 
and teletext costs about 


Incredible Power! 
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The Supermux 790 
Network 
OO Co ary 


The Supermux 790 is an Mite id network concen- 
trator with incredible power . . . power that makes 
data transmission more economical, more reliable 
and more manageable than ever before. 


The Supermux 790 gathers data from over four 
hundred inputs, concentrates it for economical 
transmission at speeds. as high as 72,000 bps, and 
distributes it through as many as eight remote nodal 
locations to literally hundreds of destinations. The 
Supermux 790 also-ensures that the data is error- 
free and keeps you up-to-the-second on everything 
that has happened every step of the way. 


The Supermux 790 offers incredible control over the 
entire network. From your console you can reroute 
traffic, monitor and reconfigure any local or remote 
input or output and initiate powerful diagnostic 
routines to pinpoint problems—even problems in 
remote, unattended locations. 


The Supermux 790 Network Concentrator talks to 
Infotron, Supermux 480, 680 and 780 Statistical 
Multiplexers and, of course, other Supermux 790 
units. This allows you to build multipoint networks 
using the most economical equipment in each 
location—without sacrificing data integrity. 


For more information on how the Supermux 790 can 
cut your data communications costs, call or write 


today. 


Infotron Systems Corporation 
Cherry Hill Industrial Center, Cherry Hill, NJ 08003 
800-257-8352 609-424-9400 TWX: 710-940-1247 


Infotron Systems Limited 


Poundbury Road, Dorchester, 


Dorset DT1 2PG England 


Telephone: (0305) 66016 Telex: 417276 


| 


First in Performance and Reliability 
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$2,150, according to the Vi- 
deotex Research Unit of Butler 
Cox & Partners Ltd. Without 
Prestel and teletext, the same 
set costs $1,057. 

But 67% of the people who 
have sets in the UK prefer to 
rent them. A television set that 
receives both Prestel arid tele- 
text rents for $42 to $58 per 
month. A teletext-only set re- 
nts for $35 per month. With- 
out these services, a television 
set rents for considerably less. 


TV Set Costs 


The high cost of television 
sets which receive Prestel is 
due to the specialized semi- 
conductors and subassemblies 
(such as modems) that have 
been in production for only a 
short time. These components 
require a few years of evolu- 
tion before low production 
costs can be achieved. Even 
when the units to adapt a set 
reach a price range that the 
mass market can afford, there 
is no guarantee that con- 
sumers are going to want to 
pay for the information. 

Meanwhile, the business 
community considers the price 
of the information and the 
necessary equipment as mi- 
nor. Businesses will pay al- 
most anything to get the ap- 
propriate data, expecially if 
the data is easy to obtain. This 
rationale explains why Prestel 
had 4,678 business customers 
and only 610 residential ones 
at the end of August 1980. But 
to keep the business commu- 
nity interested in Prestel, the 
BPO will need to offer more 
business services. Thus far the 
most popular pages on the ser- 
vice are games and quizzes of- 
fered by Baric, especially the 
Desert Rat game. 

Prestel subscribers can re- 
spond to the computer by use 
of the “response page,” spe- 
cifically an advertiser's re- 
sponse page to send for more 
information. Because the re- 
sponse page automatically 
identifies the terminal being 
used, the advertiser knows 
where to send the informa- 
tion. The subscriber's request 
stays in the Prestel computer 
until the information provider 
collects its responses. 

The response page makes 
shopping via Prestel — te- 
leshopping — possible. For ex- 
ample, a page in the American 
Express data base lists all of 
the information providers that 
accept American Express 
cards for teleshopping. This 
list includes a retail store 
called Debhehams, which sells 
small items such as calculators 
and squash rackets. To order 
goods from Debhehams) the 
subscriber would access the 
store’s response page. 

Because most subscribers do 
not have alpha keyboards, the 





teleshopping information pro- 
viders have set up the re- 
sponse frames in a fixed for- 
mat. This format identifies 
products by a number. The 
subscriber keys in the prod- 
uct, the quantity and_ his 
American Express card num- 
ber. Goods can be picked up 
or delivered to the address of 
the terminal. 

A more recent development 
in Prestel, especially for busi- 
nesses, is the intelligent view- 
data terminal. This device has 
‘independent computing 
power, memory, a storage de- 
vice and a printer. An intelli- 
gent viewdata terminal would 
allow a user to store viewdata 
frames of information, such as 
stock market prices. Using 
this information, an invest- 
ment manager, for example, 
could then use the terminal’s 
computing power to under- 
take his own portfolio analy- 
sis. 

The Radifin Computer, 
Ltd.’s Viewdata Plus functions 
as a television that receives 
Prestel and teletext and as a 
conventional data processing 
terminal. Standard Telephone 
and Cables Ltd. offers a 
desktop Prestel receiver for 
the business community. 

Telesoftware developments 
will be of interest to the owner 
of an intelligent viewdata ter- 
minal. The British software 
group, CAP-CPP, has already 
demonstrated software that al- 
lows a computer program 
stored on Prestel to be trans- 
ferred to an intelligent termi- 
nal. The software in the user’s 
terminal allows it to translate 
each one of the Prestel soft- 
ware frames to machine- 
readable code. But it takes 
time to load a program from 
Prestel into a terminal. For ex- 
ample, if the program contains 
30 pages of information and 
five pages per minute can be 
loaded, it would take six min- 
utes to load the entire pro- 
gram. 

Because the BPO does not 
have a monopoly on viewdata 
systems, a business may de- 
velop its own system. To ac- 
cess Prestel, a user with a pri- 
vate viewdata system would 
need a Prestel-compatible ter- 
minal, such as the Radifin 
Plus. 

The BPO has made no provi- 
sion for tying external com- 
puters into Prestel. 

GEC Computers Ltd., Radi- 
fin Computers Ltd., ICL Com- 
puters Ltd. and Incoterm Ltd. 
have developed proprietary 
private viewdata systems. 
Whitbread Ltd., a brewery, 
uses its GEC system to com- 
municate between its home of- 
fice and subsidiaries. At 
present, the number of private 
viewdata systems remains 
small. 


The resolution on a modified 
television set has not reached 
the point where someone 
could sit in front of a set and 
read Shakespeare via Prestel. 

Some companies, such -as 
mail-order houses, find it dif- 
ficult to advertise some of 
their products via Prestel 
graphics. The crude alphamo- 


saic technique of displaying 
graphics lends itself to easily 
recognizable products, such as 
books. Playboy centerfolds 
will have: to wait until the 
graphics are improved. 

Meanwhile, the BPO engi- 
neers have developed and 
demonstrated Picture Prestel, 
a photographic technique of 


“Despite its flaws, 


Prestel does have one 
redeeming characteristic: It works.” 


displaying graphics within a 
page. However, centerfolds 
may still have to wait. The 
BPO plans to introduce Pic- 
ture Prestel in 1987. Because 
this graphics technique in- 
volves another generation of 
decoders, the BPO may not 
want to scare the television set 
makers by announcing Picture 


Prestel too early, according to 
some observers. 

Despite its flaws, Prestel 
does have one redeeming 
characteristic: It works. 


Marketing Prestel 


The Prestel service has taken 
its lumps on a foundation laid 
down by British taxpayers. 


PERFECT PARTNERSHIPS: 
HOLMES HAD WATSON, 
WILBUR WRIGHT 

HAD ORVILLE, 
AND YOU HAVE AVANTI. 


With Avanti as your 
partner, your data 
distribution worries 
are over. Now and in 
the future. 

We've put together a 
complete family of prod- 


ucts for every need. Products 


designed to work as well 


together as they do on their own. 
Heading the list is our versatile 9600 
modem. Microprocessor-based for reliability, 
it’s ideal for intra city or city to city data communication 
on leased phone lines. For distances of up to 50 miles, 
the 9600's a lot less expensive than long-haul modems. 
It's got plenty of features, and operates 
flawlessly in any environment, too. 
For hook-ups of 50 miles or less, 
there's the remarkable 3002. Operating 
at 4800 bps over voice grade lines, it 
has as standard, a dual channel that lets 
two independent 2400 bps terminals 
(synchronous or asynchronous) operate 


through a single modem. 


If it's replacement of either Bell LADS 
or a 303 modem you're after, see our 


2200 LADD. With its 
unique variety of speeds 
and interfaces, you can choose 
from 8 switch selectable data 
rates up to 64 Kbps (19.2 Kbps 
with an asynchronous option). A DSU 
buffer option can extend your DDS 
service. The 2200 conforms to Bell 
Publication 43401, and like all the Avanti 
products mentioned here is available in desk 


top or rack mounted models. 


Need a high-speed local area distributor to send 


bulk data between buildings? Or satellite communica- 


tions from earth stations to customer locations? 


? 


Try our 2300. It performs at 64 Kbps to 6.312 Mbps. 
Add an option and it can even replace a 
Bell 306 modem for 1.544 Mbps trans- 
mission over T1 carrier. 

Avanti offers you the perfect part- 
nership: products and service you can 
depend on to increase your data distri- 
bution efficiency and cost effectiveness. 

For details call or write Avanti 
Communications Corp., Aquidneck 
Industrial Park, Newport, RI. 02840. 

; Tel: (401) 849-4660, TWX 710 387-6543. 


We're always here when you need us. 


AVANTI 
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“The British Post Office prided itself 
on being the first with the idea and 
decided to offer Prestel to the rest of the world.” 


About $65 million was budge- 
ted for testing and early public 
service, but the BPO does not 
have to return a profit on that 
investment. Instead, the BPO 
claims that the cost of infor- 
mation and price of television 
sets and decoders to receive 
Prestel will plummet soon. 
The BPO hopes the service 


PENRIL DCD 


will be self-sufficient in a few 
years. Nonetheless, the BPO 
prided itself on being the first 
with the idea and decided to 
offer Prestel to the rest of the 
world. By doing so, the BPO 
could have Prestel accepted as 
the viewdata standard, espe- 
cially in Europe, and could 
take advantage of the econo- 


Penril Has the Only 
Real 212A Alternative 


mies of scale essential in pro- 
ducing television sets using 
LSI technology. 

The BPO’s first attempt at 
marketing Prestel was to other 
European countries’ post of- 
fices — PTTs. In 1979, the 
Deutsche Bundespost (West 
Germany Post Office). took 
delivery of a GEC 4082 com- 


ONT rear 


MODEM 3000/1200 


The Penril 300/1200 modem 
looks just like Bell's 212A because it is. 
Licensed by Western Electric to build the 
212A 300/1200 BPS modem, 
Penril Data Communications Division 
sells the industry's only identical unit. 
So you can buy a full duplex, 
FCC registered 212A replacement with 
the cost advantages of an independent supplier... 
and the compatibility advantages of the real thing. 


To get the real story, contact our sales office 


in your area or call us at (301) 881-8151. 


Benril 


Data Communications Division 


5520 Randolph Rd. 


Rockville, MD 20852 
Re A a 
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puter from GEC Computers 
Ltd. and licensed a complete 
line of software from the BPO. 
The market trial for the Ger- 
man viewdata service, called 
Bilschirmtext, allows informa- 
tion providers to hold their in- 
formation in their own com- 
puters. The information pro- 
vider, in turn, rents an inter- 
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face from the PTT. The inter- 
face allows the subscriber to 
dial into Bilschirmtext and to 
be switched automatically to 
the information provider's 
computer. 

For its test service, called Vi- 
ditel, the Netherlands PTT 
uses the BPO’s Prestel soft- 
ware and GEC 4082 comput- 
ers. When the test service be- 
gan on Aug. 7, 1980, 2,000 
terminals were placed in 
Dutch homes. 

To continue exporting the 
British expertise in developing 
viewdata software, the BPO 
gave Insac Data Systems Ltd. 
a license to market Prestel and 
related know-how in Europe. 
In February 1979, the BPO 
signed an agreement with In- 
sac which licensed its Ameri- 
can subsidiary — Insac View- 
data, Inc. — to exploit Prestel 
and related technology in the 
U.S. and Canada for three 
years. 

The British Nationai Enter- 
prise Board (NEB), a govern- 
ment venture capital organiza- 
tion, originally spawned Insac 
to export British software ex- 
pertise. 

In June 1979, General Tele- 
phone and Electronics Corp. 
(GTE) entered into a two-year 
exclusive agreement with In- 
sac Viewdata, Inc. for Insac 
Viewdata’s Prestel-like soft- 
ware designed for U.S. com- 
munications standards. Under 
this agreement, GTE obtained 
a sublicense to Prestel. Two 
months later, GT Directory 
Co. (a GTE subsidiary) was 
awarded a $776 million con- 
tract to print the British Yel- 
low Pages for the next 10 
years. 

The exclusive agreement be- 
tween GTE and Insac called 
for GTE to install computers 
with viewdata for both GTE’s 
and Insac’s use. GTE would 
explore the public-service 
market and Insac, the corpo- 
rate market. In the meantime, 
insac concentrated its market- 
ing efforts on signing con- 
tracts with major U.S. corpo- 
rations for a trial. 

In February 1980, Insac, the 
helpless child of the NEB, be- 
came the helper by changing 
its name to Aregon (the Greek 
word for “‘helper’’). Suppos- 
edly, the name change resulted 
after the NEB decided to sepa- 
rate some of the company’s 
activities. 

The newly named company 
did not sign up any major U.S. 
corporations for a viewdata 
trial. Instead, Aregon View- 
data, Inc. convinced 20 major 
corporations to rent terminals 
that would access the view- 
data software. The 45 rented 
terminals were connected via 
GTE’s Telenet service to a 
computer located at the GTE 
Data Center in Tampa, Fla. 





The GTE Data Center also 
served as the site for GTE’s 
experimentation with the soft- 
ware licensed from Aregon. 

The companies involved in 
the Aregon venture included 
ABC, CBS, McGraw-Hill, 
Inc., J. Walter Thompson Co. 
and a few others. “ All types of 
data imaginable were stored,” 
said John Bately, president of 
Aregon. ‘The companies did 
not have any trouble format- 
ting it.” 

The J. Walter Thompson 
Co., the largest independent 
advertising agency in the 
world, used its terminal to test 
how its clients’ products 
would appear on this type of 
media. 

When asked how viewdata 
compares with other informa- 
tion retrieval software, Bately 
said that ‘‘viewdata is eco- 
nomical and simple to use.” A 
company can use the software 
to set up its own in-house 
viewdata system, which al- 
lows employees to access 
timely information, according 
to Bately. 

In August 1980, GTE de- 
cided to mate its agreement 
with Aregon nonexclusive. 
‘“Aregon will explore both 
home and business markets 
with all sorts of other people,” 
Bately said. Sources within 
GTE say that GTE never re- 
ally conducted a trial with the 
software. 

The Aregon trial (as Bately 
called it) was a positive experi- 
ence. ‘‘We have learned a lot 
about what corporations do,” 
he said. ‘Companies want se- 
curity and want to access a 
mainframe. We have done a 
lot of software modifications 
and are offering it as a turn- 
key system or just the soft- 
wate.” 

Supposedly all the terminals 
were returned to Aregon and 
no sales were made. 

In October 1980, after an 
18-month attempt at market- 
ing the BPO’s Prestel software 
in the U.S., British Telecom, 
the telecommunications arm 
of the BPO, decided to give 
Aregon some help. 


Under the three-year con- 
tract with British Telecom, 
Aregon Group Ltd. will coor- 
dinate information on a range 
of associated equipment and 
services for Prestel that are 
provided by other UK compa- 
nies. In addition, Aregon will 
help British Telecom draw up 
proposals for PTT administra- 
tors in other nations and will 
be the recommended supplier 
when custom-made features 
are needed. In the U.S., Are- 
gon Viewdata and British Tele- 
com will sell the software in- 
dependently. But both organi- 
zations will try to establish 
UK-developed products. as 
widely as possible. 


Meanwhile, GTE has unoffi- 
cially proposed a viewdata 
service called Infovision. Us- 
ing a home terminal, an In- 
fovision subscriber would ac- 
cess information supplied by 
participating newspapers. The 
newspapers would link their 
data bases to the consumer’s 
terminal via GTE’s Telenet 


Orie mm (ear 
Connector 
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“In the US., 


Aregon Viewdata and 


British Telecom will sell software independently. 
But both will try to establish UK products widely.” 


service. Besides offering local 
news reports, the newspapers 
would sell classified ads on the 
service. Another part of the 
service would be a GTE- 
supplied electronic telephone 
directory service. 

Unless GTE can get a half- 
dozen newspapers to partici- 
pate at about $1 million each, 


this service may not transcend 
GTE’s vision. Meanwhile, the 
company has reported that 
British technology probably 
would not be used. Es- 
tablished in December 1979, 
GTE Communications Sys- 
tems, which includes Telenet, 
oversees the company’s view- 
data activities. 


An international marketing 
trial of the British Prestel ser- 
vice got under way in March 
1980. The seven countries 
participating in the one-year 
trial service are Australia, 
West Germany, the Nether- 
lands, Sweden, Switzerland, 
the UK and the U.S. 


Users access a_ special 


2 Invisible 
em is -ere! 


An invisible modem? 
That's right. It's packaged INSIDE a standard 
rotary or tone telephone. 


8-Foot Switched 
ae mr lel alten) 


into Telco Voice 
Bis mere mer lad 


ak 


Installation/Operating 
ah ieetiad ei me] 
Plastic Pullout Card 


The Modemphone is amazingly simple to 
install and to operate, with instructions on a pullout 


plastic card. 





Now, all you need is the Modemphone and your 
terminal. Use it for regular voice communication, or, 
with a flip of a switch, transmit and receive data at 
rates up to 300 bps full duplex. 

Bell 103/113 compatible, the Modemphone is 
FCC registered for direct-connect to the switched 
network. You can choose either manual or 
automatic Originate/Answer. 

Racal-Vadic engineers have done a remarkable 
job of packaging a COMPLETE MODEM inside 
a conventional telephone. All standard modem 
circuitry is mounted on a 17.5 square inch PC board, 
while a 6 square inch board adds the automatic 
Originate/Answer option. 


See us at Interface, Booth 1009 
and Fed DP Expo, Booth 113. 


Available from these stocking reps... 


No doubt about it — the world’s first voice- 
data telephone is the shape of things to come, 
eliminating the need for a separate modem and 
associated wiring. At $250, the price is right, too. 

For fast info call the 800 number right now. 


Your independent thinking son, 


Racal-Vadic **” RACAL 


222 Caspian Drive 
Sunnyvale, CA 94086 
Tel: (408) 744-0810 * TWX: 910-339-9297 


PHONE: (800) 543-3000, OPERATOR 390 


Racal-Vadic Regional Offices: West: (408) 744-0810 + East: (301) 459-7430 
Central: (312) 932-9268 + Northeast: (617)245-8790 + Southwest: (817) 277-2246 


The Electronics Group 


Alabama: (800) 327-6600 « Alaska: (907) 344-1141 + Arizona: (602) 947-7841 « California: S.F (408) 727-6491, LA (714) 635-7600, S.D. (714) 578-5760 « Colorado: (303) 779-360 
Connecticut: (203) 265-02"5 « District of Columbia: (301) 622-3535 + Florida: Fort Lauderdale (800) 432-4480, Orlando (305) 423-7615, St. Petersburg (800) 432-4480 « Georgia: 
(800) 327-6600 « Ilinois: (312) 255-4820 « Indiana: (317) 846-2591 + Kansas: (913) 362-2366 + Maryland: (301) 649-6000 + Massachusetts: (617) 245-8900 + Michigan: (313) 
973-1133 + Minnesota: (612) 944-3515 + Mississippi (800) 432-4480 + Missouri: (314) 821-3742 + Nevada: (800) 422-4591 + New Jersey: North (201) 445-5210, South (609) 
779-0200 + New Mexico: (505) 299-7658 + New York: Binghamton (607) 785-9947, N.YC. (212) 695-4269, Rochester (7 16) 473-5720, Syracuse (315) 437-6666 * North Carolina: 
(800) 327-6600 + Ohio: Cleveland (216) 333-8375, Dayton (513) 859-3040 * Oregon: (503) 224-3145 + Pennsylvania: East (609) 779-0200, West (412) 681-8609+ South Carolina: 
(800) 327-6600 + Tennessee: (615) 269-3726 + Texas: Austin (512) 451-0217, Dallas (214) 231-2573, Houston (713) 688-9971 + Utah: (801) 484-4496 + Virginia: (301) 649-6000 
Washington: (206) 364-8830 + Wisconsin: (414) 547-6637 + Canada: Calgary (403) 243-2202, Montreal (514) 849-9491, Toronto (416) 675-7500, Vancouver (604) 681-8136 
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“In July, Prestel International 
will become a full public service sponsored by 
Logica Ltd. in the UK and Logica, Inc. in the U.S.” 


11,000-page Prestel data base. 
Information providers for this 
data base include the follow- 
ing British sources now on 
Prestel: Baric, Economist and 
Fintel. U.S. information pro- 
viders include Newsweek, the 
Official Airline Guide, The 
Wall St. Journal and Dow 
Jones & Co. Data is transmit- 
ted to specially designed tele- 
vision sets via RCA’s low- 
speed packet satellite service. 

To date, over 300 terminals 
have been committed. U.S. 
participants in the test include 
IBM, Chase Manhattan Bank, 
Peat Marwick Mitchell & Co. 
and Manufacturers Hanover 
Trust. 

Logica Ltd., a British soft- 
ware house, was selected by 
the BPO to carry out the test. 
The company did the feasibil- 
ity study for the project in 
1978. In July, Prestel Interna- 
tional will become a full public 
service sponsored by Logica 
Ltd. in the UK and Logica, Inc. 
in the U.S. 


Ceefax and Oracle 


Individual video frames 
shown at the rate of 30 frames 
per second compose a televi- 
sion picture in a U.S. TV set. 
A European-made set shows 
25 frames per second. Because 
these frames are shown so 
quickly, the human eye sees a 
continuous motion. 

An electronic beam scans 
each frame’s broadcast signal 
onto the screen in the form of 
two interlaced patterns of in- 
dividual horizontal lines. In a 
U.S.-made television set, the 
beam scans each 525-line 
frame in two consecutive 
fields of 262.5 lines each. In a 
European-made set, the beam 
scans each 625-line frame in 
two consecutive fields of 
312.5 lines. Both American 
and European-made sets use 
the same scanning process. 

Starting from left to right at 
the top of the screen, the elec- 
tron beam scans the first field 
of lines onta the screen. When 
the beam reaches the bottom 
of the screen, the beam must 
shift to the top of the screen. 
This shifting allows the beam 
to scan the next field of the 
frame or to scan the first field 
of a new frame. 

The shifting of the beam is 
called the vertical blanking in- 
terval. During the vertical 
blanking interval, the lines in 
the broadcast signal that do 
not contain picture informa- 
tion allow time for the beam to 
reshift. Both American and 
European-made television sets 
have 21 unused lines available 
to the beam during each field’s 
vertical blanking interval. 


In the Beginning 


In the late ‘60s, engineers 
from the BBC Designs De- 


partment tested the transmis- 
sion of textual data using lines 
in the vertical blanking inter- 
val of the television signal. 
They called this method Tele- 
data. 

In 1970, the BBC engineers 
also tested other methods of 
transmitting data, but they 
found Teledata to be the best 


— 
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method. Two years later, the 
BBC filed a patent application 
entitled ‘“Transmission of Al- 
phanumeric Data by Televi- 
sion.” In May 1972, the BBC 
published a proposal that 
described the use of Teledata 
as a public service. 

In July and August of that 
year, the BBC engineers went 


% 


to work on building prototype 
equipment for a trial Teledata 
service. In September, the 
Teledata proposal was rena- 
med Ceefax (a Madison Ave- 
nue version of ‘‘see facts’’). 
The requirements for the fu- 
ture Ceefax service included 
the following: 

¢ The capacity of the service 


should be large enough to al- 
low the broadcaster to provide 
a comprehensive range of in- 
formation. 

¢ The transmission of data 
should be accomplished with- 
out interfering with normal 
television viewing. 

¢ The cost of the adapted 
television receiving equipment 


PROBLEM: 


ax’ You have to put together a local 
data communications network 
for the offices across the way, 
the operations up the street, 


and the facilities on the 


other side of town. How 
do you put it together 
best? ‘ 





should be reasonable. 

A test of Ceefax took place 
from July 1973 to April 1974. 
During the same time period 
that the BBC was working on 
its Ceefax service, the Inde- 
pendent Broadcasting Author- 
ity had been working on a 
similar development. In 
March 1974 the BBC, IBA and 


British TV manufacturers de- 
fined an initial standard for 
this new medium which was 
given the generic name tele- 
text. 

In September 1974 the BBC 
began a two-year experiment 
of Ceefax, and the IBA began 
similar tests of its teletext ser- 


vice called Optional Reception 


cee 


“With Ceefax and Oracle, each broadcaster 


assembles pages from a data base and 
sends them via the airwaves to teletext-adapted sets.” 


of Announcements by Coded 
Line Electronics (Oracle). Both 
the BBC and the IBA in 1976 
received full government sup- 
port to begin nationwide pub- 
lic teletext services. Also, the 
government approved teletext 
as part of the BBC’s perma- 
nent charter. Sales and rentals 
of teletext-adapted sets hit 


40,000 by the end of 1979. 
More than 95,000 sets in the 
UK were receiving teletext at 
the end of 1980. 


No Information Providers 


A report published by the 
Committee on the Future of 
Broadcasting in 1977 recom- 
mended that the BBC and IBA 


Call us. We're Prentice. 
And we've built our 
business by helping 
businesses build better 
local data distribution 
networks. To make local 
data communications 
faster more reliable, and 


less costly. 


We offer acomprehensive line 
of modems, line drivers, and multi- 
plexers, each designed to enhance 
local data communications. And all 

proven to do just that through our 
years of service to businesses 
throughout the world. 

If you have any kind of local 
data distribution problem, call us 
in. We'll help you solve it. Just 
call your local Prentice representa- 
tive or contact us at 266 Caspian 
Drive, Sunnyvale, CA 94086. 
Phone (408) 734-9810. 


PRENTICE 


Local Data Distribution Solutions, Worldwide. 
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be authorized to provide full 
teletext sevices, as opposed to 
being a carrier of information 
like the BPO. The report spe- 
cifically. stated that ‘‘newspa- 
pers should nc* be given the 
right to participate with the 
broadcasting organization in 
the development of these ser- 
vices.” This declaration meant 
that the BBC and the IBA had 
the task of gathering the ir.- 
formation and disseminating 
it to the public. Meanwhile, 
the government expected 
newspapers and_ publishing 
groups to play an integral part 
in the BPO’s Prestel service. 

For the Ceefax service, the 
BBC employs a staff of 20 
journalists. Three journalists 
work on the financial section, 
and two journalists specialize 
in labor. The remaining jour- 
nalists have to be adept at 
writing anything from general 
news to gardening notes or 
putting details on a weather 
map. 

Most of the sports and fi- 
nancial news originates from a 
variety of wire services. Gen- 
eral News Service, the internal 
BBC service, provides most of 
the information. Other wire 
services include Reuters and 
the Press Association. 

Unlike the BPO, the BBC 
and the IBA have no informa- 
tion providers to rely on for 
funds. Instead, the IBA de- 
pends on commercial advertis- 
ing to finance Oracle. The 
BBC receives funds for its te- 
letext service from the com- 
pulsory Broadcast Receiving 
License fee, which every tele- 
vision owner must pay yearly. 
At the end of 1979, the fee 
was $54 for color televisions, 


$27 for black and white 


Nuts and Bolts 


With the Prestel service, the 
subscriber has the luxury of 
being on-line with a tremen- 
dous data bank of informa- 
tion. With the Ceefax and 
Oracle teletext services, each 
broadcaster assembles spe- 
cially selected pages from a 
data base and transmits the 
pages via the airwaves to 
viewers who have teletext- 


| adapted sets. 


Each collection of pages that 
a broadcaster assembles is 
called a magazine. At present, 
each magazine contains 100 
pages that feature news, 
weather and sports. 

Once the magazine has been 
assembled, each 40-character 
row of information on the 
page is digitized. The trans- 
mission of pages occurs in a 
fixed format: Two designated 
lines in each field’s vertical 
blanking interval carry one 
row of digitized data. Each 
row of information in a page 
gets transmitted one after an- 
other until the page has been 


Page 73 





“Unlike the Prestel subscriber who has 
immediate access to data, a teletext viewer 
must wait from 10 to 12 seconds for each page.” 


completed. Transmission of 
the next page begins. Repeti- 
tion of this process occurs for 
all the pages in the magazine. 
The broadcast cycle ends 
when all pages in the maga- 
zine have been transmitted. 
Another broadcast cycle of the 
same magazine — which may 
contain updates and new 


With sales measured 


sterling 


Imperial Chemical Indus 


pages — begins immediately. 
Transmission of the data oc- 
curs at the rate of 100 rows of 
digitized data per second — an 
instanteous bit rate of 6.9M 
bit/sec. The fixed format for 
transmission allows the posi- 
tion of data in the vertical 
blanking interval to have a di- 
rect relationship with the posi- 


tion of data on the television 
screen. 

Each 100-page magazine 
takes 24 seconds to broadcast, 
about four pages per second. 

The transmission of data in 
unused lines during the verti- 
cal blanking interval does not 
interfere with the picture. 
While the picture is on the 


1a continuous sheet of triacetate film beirtg 


bsidiary at Manningtree, in Essex, England 
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screen, the teletext data re- 
mains hidden until it is ac- 
cessed by the viewer. On a 
poorly adjusted set the vertical 
blanking interval appears as a 
black horizontal bar. 


How Teletext Works 


To access data from either te- 
letext service, the viewer turns 


... IS alsoa Tran Network. 


t billions 


tries Ltd. is one of Britain's largest 


corporations, and one of the largest 
chemicals producers in the world. Its 
perations stretch from Kenya's 
Lake Magadi (whose soda ash is one 
of the countrys top foreign cur 

rency earners) to Sydney, Australia 
(site of that nation’s largest singly 

controlled chemical complex), to Sri 


West Indies 


Lanka, the 


China, Japan, the U.S 
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and~many 


ning and coordination are handled 
by the company’s head office UH Ae 


By 1979, the conglomerate’s for 
midable computing resources were 
running into telecommunications 
numbers .of ter 
minals and point-to-point com 
munications links were increasing coe 
explosively and very long lead times 
were being experienced in acquir 
ing telephone lines 
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ponse, and many more 


out Western Europe as well as the 


Applications already on the net 
work include scientific/engineering 
accounting, inquiry/res 


Planned 


uses include electronic mail, video 
digtta] facsimile, and other 
office of the future’ functions 


Tran has installed integrated net- 
works for chemicals firms, telephone 


more countries 
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businesses comprise nine help, and the resulting facility now 
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links to a wide range of computers 
Amdahl 
roughs, and Prime s 
these machines 


iccessed from terminals 


companies, educational and financial 
institutions, government agencies and 
private industry in the United States 
and other nations. Simultaneously 
performing X.25-compatible packet, 
circuit, and Pacuit, switching, its net- 
works are unmatched by any others in 
the world. 


TRAN TELECOMMUMNICATIONS CORPORATION 
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to the appropriate channel 
that receives the service. By 
pressing ‘’100”’ or ‘’200” ona 
hand-heid numeric keypad, 
the viewer calls up the General 
Index for the magazine. This 
index lists the subjects con- 
tained in the magazine and 
their corresponding — three- 
digit page numbers. The 
viewer can type in the number 
for a particular page and re- 
ceive either the page or a sub- 
menu for the category re- 
quested. Because the pages in 
each magazine can change 
with each broadcast cycle, the 
viewer accesses a complete in- 
dex of the magazine’s con- 
tents. 

Unlike the Prestel subscriber 
and his immediate access to 
data, a teletext viewer must 
wait an average of 10 to 12 
seconds for each page. If the 
viewer selects a page that has 
been transmitted, the viewer 
must wait at most 24 seconds 
for the page to come by in the 
next broadcast cycle because 
24 seconds is the maximum 
time a 100-page magazine 
takes to complete such a cycle. 

The viewer types in the de- 
sired page number and the te- 
letext circuitry in the set holds 
it. When the page comes by, 
data extraction and recogni- 
tion circuits examine the lines 
carrying data and extract 
those signals that make up the 
page that has been selected. 
the data from these lines is 
stored in random-access mem- 
ory (RAM). The 5 by 7 dot 
matrix characters correspond- 
ing to the digital codes are fet- 
ched from the character 
generator’s read-only memory 
(ROM) and passed to the 
page’s RAM for display on 
the screen. Once the page ap- 
pears on the screen, the viewer 
can hold it for as long as de- 
sired. 


Services Provided 


A viewer can access Ceefax 
or Oracle seven days a week 
from 7 a.m. to 11 p.m. 

On BBC 1, the Ceefax pages 
provide daily news, weather, 
sports and other miscellane- 
ous information. Because of 
the timely nature of the infor- 
mation, journalists update 
these pages at least once a day. 
Acting as a weekly magazine, 
BBC 2, the other channel for 
Ceefax, carries news, weather, 
sports, an entertainment sec- 
tion and special features. 

Oracle provides the same 
type of information as Ceefax, 
but also carries advertising. 
Besides broadcasting pages of 
information, these two ser- 
vices can broadcast subtitles 
and superimpose text on a reg- 
ular television picture. By re- 
questing the Newsflash frame 
on the service, a viewer can 
watch a regular program and 





have news or sports scores superim- 
posed as a ‘box cut through the ordi- 
nary picture.” 

For the hearing-impaired, teletext al- 
lows subtitles (captions) to be broad- 
cast and displayed with the picture. 
The viewer first accesses the subtitle 
page and then switches over to the reg- 
ular program. The subtitles appear 
across the bottom lines of the screen 
during normal viewing. 


Intelligence Behind Ceefax 


Three Digital Equipment Corp. PDP- 
11/24s lie at the heart of the Ceefax 
service. One of these three computers 
handles the inputs from up to 16 CRT 
units. Each interchangeable disk stores 
10,000 Ceefax pages. Five thousand 
pages are used to provide a library of 
pages that are likely to be used again. 
Wire services feed directly into this 
computer. 

Journalists use Aston TCG3 key- 
boards that provide editing facilities 
independent of the main computer. 
These keyboards allow Ceefax jour- 
nalists to make use of the teletext spec- 
ification for formatting a page. 

One video display unit is linked to a 
black-and-white television camera that 
allows ordinary pictures to be con- 
verted to Ceefax-style alphamosaic 
graphics. The journalists use a light- 
pen to amend the graphics. 

The other two PDP-11/24s operate 
parallel output systems. Each output 
system provides a variety of options 
for assigning pages to television data 
lines; each system handles more than 
two data lines per television channel. 

The output system also broadcasts 
subtitles. The subtitle inputs comes 
from a floppy disk that runs in sync 
with a film or videotape. The subtitles 
can be written into the Ceefax maga- 
zine ahead of time. 


Future Enhancements 


Some of the future enhancements be- 
ing proposed for Ceefax and Oracle in- 
clude the development of a common 
core alphabet of 200 characters, the 
ability to link pages and transmission 
of photographs. 

The 220-character alphabet would 
handle all of the variants of the Latin 
alphabet and also include languages 
such as Cornish, Manx and Wendish. 

The ability to link pages would allow 
a viewer to program a selection in the 
decoder. When the viewer switches on 
his set, the chosen pages would be cap- 
tured at the earliest opportunity. This 
capability requires a decoder with non- 
volatible memory, another develop- 
ment being considered. 

Telesoftware is also a future enhance- 
ment for Oracle. The Mullard applica- 
tion laboratory has designed and built 
the first experimental teletext tele- 
software receiver. This receiver de- 
codes and executes software programs 
broadcast as Oracle pages. 

Access time for information may 
seem like a drawback to teletext, but 
British viewers have been willing to 
put up with an average 10- to 
12-minute wait. One solution to re- 
ducing access time is to use more lines 
in the vertical blanking interval to 
carry data. 

The ideal teletext service would make 


use of all the lines on a television set 
(full-channel). Because of other pro- 
gramming considerations, neither the 
BBC nor IBA may be in a position to 
of fer full-channel teletext. Meanwhile, 
the BBC and IBA know about the 
problem and try to minimize it. 

For example, pages of special inter- 
est, such as an index or special fea- 
tures, may be transmitted several times 
during the magazine’s broadcast cycle. 
Special interest features may have self- 
changing pages; each page of the sec- 
tion stays on long enough for the 
viewer to read it before the next page 
appears. It is possible, however, for a 


“Ceefax and Oracle could include a 
220-character alphabet that would handle 
languages such as Cornish, Welsh and Wendish.” 


viewer to access Page 2 of a series of 
self-changing pages and then have to 
wait 24 seconds to read the first page. 

The limited size of the magazine may 
seem like another drawback to teletext, 
but again the British viewers have been 
willing to put up with it. They keep 
buying or renting sets to receive tele- 
text. Once a viewer rents or buys the 
set, the teletext information comes 
free. The average British consumer, 
like the average American consumer, 
cannot afford to be on-line for hours 
playing games with a computer via the 
telephone line. 

Looking on the brighter side of 


Ceefax and Oracle, the television set 
manufacturers responded enthusiasti- 
cally to the call for teletext decoders 
when the two services began. Texas In- 
struments, Inc., Mullard and General 
Instruments Corp. now produce de- 
coders in ample supply. The price of a 
teletext-only decoder could add $300 
to $400 to the cost of a conventional 
set. 

But the more the viewers request sets, 
the lower the price will go. On the 
other hand, the BPO just couldn’t get 
the television set makers to produce an 
adequate supply of decoders for the 
Prestel trial service. 


Need network flexibility, increased 
throughput, and cost savings? Then... 


CONNECT 
WITH SNA! 


Three information-packed days aimed 


A 3-DAY SEMINAR 


at giving you the edge in solving your 


data communications needs. 
Send for full seminar information. 











SNA Is the Blueprint for IBM’s 
Telecommunications Future. 


You must understand SNA to properly plan and imple- 
ment an IBM-based data communications network. 
But is SNA the most appropriate vehicle? There just 
might be alternative network strategies or design con- 
siderations you should know about. 

That is what this seminar does. It gives you an under- 
standing of SNA by presenting a detailed description 
of its concepts and rationale — and its formats end 
protocols. 


Discover the Underlying Simplicity of 
SNA as a Formal Architecture. 


Dr. Howard Frank and his guest speakers are well 
equipped to provide the comprehensive discussion of 
the technical and architectural design considerations 
of SNA that you need to make those all important net- 
work decisions. Gain an overview of the hardware 
and software of SNA’s product lines. Understand net- 
work management and control. Learn SNA as a for- 
mal architecture. 


Call or write Technology Transfer 
Institute today for full seminar details: 


(213) 394-8305 
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PO. BOX 49765, LOS ANGELES, CA 90049 (213) 394-8305 


HOWARD FRANK 


Dr. Frank is known as a leading expert in the field of 
network analysis. He is President of Network Analysis 
Corporation, and is responsible for the management 
of NAC activities in network strategy, architecture, 
planning, and design. 


The guest speakers include: Thomas F. Piatkowski — 
an authority in formal techniques for the design, spe- 
cification, analysis, and testing of computer net- 
works. He worked with IBM’s Communication Sys- 
tems Division where he was involved in the design of 
SNA. Craig Johnson — Director of Communications 
Architecture Development Corporation. He is respon- 
sible for defining and maintaining CNA as the man- 
agement and technical communications plan for NCR 
products. Morty Eisen — Manager of System Integra- 
tion and Implementation at NAC. He is actively in- 
volved with network studies in a variety of operating 
environments. 


May 11-13, 1981 NEW YORK 


(== -\ Please send me more 
ae toad information on this 
Ww) SNA Seminar. 


Name 
Company 
Address 
City 


Telephone 


Computerworld/Extra! 








“Viewdata and teletext have different 
data rates and coding formats. By changing 
those, the two services could become compatible.” 


The incompatibility of Prestel and 
Ceefax/Oracle results from their living 
apart from each other. Both the BBC/- 
IBA and BPO developed information 
services independently. Because tele- 
text uses a one-way broadcast mode of 
transmission, viewers of Oracle and 
Ceefax pages cannot send a message 
back to a computer. On the ‘other 
hand, Prestel subscribers have the lux- 
ury of responding back to the com- 
puter for ordering goods. 


Although a viewer can obtain a tele- 
vision set that receives both Prestel 
and Ceefax/Oracle, the viewer must 
switch between the two services. Un- 
fortunately, two wires in the set can- 
not be put together to get desired com- 
patibility between the television signal 
and the telephone line. The problem 
goes much deeper than that. 

Viewdata and teletext have different 
data rates and coding formats. View- 
data has 10 bits per word (a stop bit, 
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start bit, parity bit and 7 information 
bits). By changing the data rate and 
transcoding the pages, the two services 
could become compatible — in a tech- 
nical sense. For example, at a recent 
National Association of Broadcasters 
convention in the U.S., teletext pages 
converted to viewdata pages were sent 
across the Atlantic via telephone to the 
convention floor. The participants at 
the convention were able to format the 
viewdata pages back into teletext 
pages. 

From the applications standpoint, it 
should not matter to the viewer where 
the data is coming from — broadcast or 
telephone lines. 

If one envisions a hypothetical situa- 
tion that uses both modes of transmis- 
sion, the service would work as fol- 
lows: A viewer telephones the com- 
puter to request that pages of software 
be downloaded to his intelligent termi- 
nal. The information service transmits 
the pages via the broadcast cycle (tele- 
text) instead of the telephone line. Re- 
membering the request, the viewer's 
terminal grabs the pages as they come 
by in the broadcast cycle. 

This integrated type of service, re- 
fer-ed to as inteltext, would optimize 
the use of the telephone line. However, 
a fully integrated inteltext service 
would allow the two methods of trans- 
mission to appear transparent to the 
viewer. 


French Connection 


In the early 1970s, the French Center 
for the Study of Telephone and Tele- 
communications established a joint re- 
search center in Rennes to develop 
new technologies for Telediffusion de 
France (TDF) — the country’s only 
broadcasting company — and the 
French PTT. Like the BBC’s idea of 
Teledata, the French came up with ‘‘di- 
gital acquisition and teledisplay of pic- 
tures arranged in the form of a written 
page.’ In French the initials of each 
word combined to form the word Anti- 
ope (the name of a Greek goddess). 

Unlike the British, the French de- 
cided to incorporate both teletext and 
viewdata capabilities in their Antiope 
system. Thus Antiope emerged as a 
hybrid videotex system. 

French President Valery Giscard 
d’'Estaing in 1976 authorized Simon 
Nora, inspector general of the Minis- 
try of Finance, to write a report on the 
impacts of computer technology on 
French society. While working with 
Alan Minc on the report, Nora coined 
the word telematique to describe the 
interconnection between computers 
and telecommunications. In their re- 
port, Nora and Minc defined areas 
where telematique was likely to change 
patterns of daily living and working — 
data processing networks, information 
banks, teletext systems and facsimile 
systems. The report also outlined a na- 
tional program to deal with these im- 
pending changes. 

Simon Nora submitted the report 
“L'Informatisation de la Societe’ to 
d’Estaing in January 1978. This report, 
published in a book called Computer- 
ization of Society, has formed the basis 
of France’s grandiose national plan to 
integrate into one system such things 
as teletext, viewdata and telephone di- 


rectory assistance terminals. 

Such a national videotex program 
meant that the TDF and the French 
PTT would have to work together, not 
apart as do the BBC/IBA and the BPO. 
How this French connection develops 
remains to be seen. Meanwhile, the 
TDF offers several teletext services, 
and the PTT plans to put trial view- 
data service into operation soon. 

The TDF, in conjunction with the 
French Stock Exchange Committee, 
began a stock teletext service for trad- 
ers and brokers in 1977. The service, 
which operates in Paris and Lyons, al- 
lows dealers to access more than 2,000 
stocks daily. 

Since 1979 the TDF has also offered 
an experimental teletext weather- 
report service. Moreover, last summer 
two French gasoline chains offered 
roadside teletext services. Terminals at 
the gas stations offered weather, traf- 
fic and road condition information. 


Telematique Family 


The French PTT has devised a view- 
data family of equipment based on 
Antiope called Telematique. The 
equipment includes an  Antiope- 
adapted viewdata terminal, an 
Antiope-adapted telephone directory 
assistance terminal and two products 
under development: a facsimile unit 
and an electronic writing tablet called a 
telewriter. 

The French PTT has two sets of 
plans for Antiope and the Telematique 
products: a nationwide viewdata ser- 
vice and an electronic directory ser- 
vice. 

Teletel, the proposed viewdata ser- 
vice (and also the name of Antiope in 
the viewdata mode), will begin service 
this year in Velizy, a suburb of Paris. 
About 2,500 French homes will be 
equipped with Antiope-adapted color 
television sets connected to the tele- 
phone lines via a modem. The TDF 
will use some of these sets for testing 
transmission of teletext. 

Like the German Bundespost, the 
French PTT will provide only the tele- 
phone lines. Information providers 
can operate any infromation service 
they desire and will use their own com- 
puters to store the data. 

The service will use the public 
switched telephone network and the 
same transmission speeds as Prestel. 
The Transpac packet-switched net- 
work will be used for long-distance 
telephone connections. The terminals 
will use a 25- row by 40-character page 
format and display graphics in the al- 
phamosaic technique. 

More than 150 information providers 
will participate in the trial service. Be- 
sides the type of information services 
provided by Prestel, Teletel will offer 
its subscribers a messaging service. 

Future products for the viewdata ser- 
vice include the telewriter and the fac- 
simile unit. The telewriter allows input 
from a pressure-sensitive graphics tab- 
let to be transmitted via *1e telephone 
lines to a viewdata terminal. The fac- 
simile unit will function as a hard- 
copy printer for the viewdata terminal. 

The high point of the French PTT’s 
plans is the distribution of an elec- 
tronic telephone directory assistance 
terminal to every French telephone 





user. Rather than looking up tele- 
phone numbers in:a paper directory or 
calling the directory assistance opera- 
tor, the French will use a video display 
terminal with a typewriter keyboard to 
access telephone numbers. 

The PTT’s proposed ~ combined- 
equipment program calls for the direc- 
tory terminals to be used to access the 
national Teletel service. But the French 
haven’t committed to this feature. 
Meanwhile, the initial directory-assis- 
tance terminals will be ~ black-and- 
white CRT displays with an alpha- 
numeric keyboard and a modem. The 
PTT ordered 1,000 terminals from 
each of four French firms: Matra, 
Thompson-CSF,  Telic-Alcatel and 
TRT. 

The PTT has already distributed 
these terminals to the residents in 
Saint-Malo. Next year the PTT hopes 
to install about 250,000 directory as- 
sistance terminals in the Ille et Vilaine 
region. 

Why electronic directory assistance 
terminals? At present, about 20% of 
the French population has telephones. 
But the French want 80% of the popu- 
lation to have telephones by 1990. To 
make this effort possible, the French 
PTT first had to improve one of the 
worst telephone services in the world. 

Now that the French PTT can con- 
centrate on installing more telephones, 
the need for more directory assistance 
operators arises. To avoid hiring more 
operators, the French decided to install 
electronic directory assistance termi- 
nals nationwide within a 10-year pe- 
riod. If the French opted to hire the op- 
erators and then decided to go with the 
terminals, the labor laws of the coun- 
try would have forbidden the firing of 
the operators. Either way, opposition 
to this program has begun in France. 

Also, the French believe that 30 mil- 
lion terminals distributed within the 
next 10 years will be cheaper than 
printing and distributing both the 
white and yellow pages of the tele- 
phone directory. At present it costs the 
French PTT about $230 million a year 
to print telephone books. Although 
the proposed directory assistance ter- 
minals will cost the PTT less than $100 
apiece, users will have to pay a tariff 
on the calls they make. 

By handing out a massive number of 
free terminals, the French should de- 
velop some capability in LSI technol- 
ogy. The underlying motive for devel- 
oping this LSI technology capability 
would put France in a position to com- 
pete with the U.S., Japan and others 
when it comes to telecommunications. 
Based on this assumption, the French 
have decided to seek “collaborations 
and experimentations’’ with both pri- 
vate and governmental foreign organi- 
zations. 

A nonprofit company called In- 
telmatique has been set up by the 
French government as the exporter of 
French viewdata expertise (Teletel). In 
December 1980, Intelmatique and 
Tymshare, Inc. agreed to explore ‘’fu- 
ture business ventures” in the U.S. In 
the U.S. a company called Antiope Vi- 
deotex Systems, Inc. markets the tele- 
text version of the French Antiope sys- 
tem. Sofratrev, a partially owned sub- 
sidiary of the TDF, owns Antiope Vi- 


deotex Systems, Inc. 

Also France has.set out aggressively 
to export 30% of its telecommunica- 
tions equipment by 1982. The U.S. 
undoubtedly looks like a good cus- 
tomer. In the U.S., France Telecom, 
Inc. in New York, which represents the 
French PTT, actively promotes the 
country’s telecommunications prod- 
ucts. 

Meanwhile, the French plan to invest 
a whopping $27 billion during the next 
five years to become the ‘‘Charle- 
magne of the wired nations.” If the 
French don’t succeed, the country will 
still have the best directory-assistance 


“The French plan to invest a whopping 
$27 billion over the next five years to 
become the ‘Charlemagne of the wired nations.’ ” 


service in the world. 

Each character.position on the Ceefax 
and Oracle screen is tied to a specific 
position in the television line that is 
used to broadcast each 40-character 
row of digitized data. This fixed- 
format technique requires that trans- 
mission be geared to a particular time- 
slot on the television signal. Received 
Ceefax information finds its place on 
the screen by keeping track of the time 
at which the signal entered. The 
Ceefax “transmission and control and 
display language’ is not separable 
from the transmission technique and is 
usable only on the television signal. 


Antiope, on the other hand, uses a 
data packeting technique designed for 
carrying digital data on television 
lines. A page of information is format- 
ted for transmission in individual, 
identifiable packets. Each sequentially 
assembled packet may contain up to 20 
characters. Each line in the vertical 
blanking interval can carry several 
packets; thus, the line can carry more 
or less than 40 characters. Because the 
position of the data on the vertical 
blanking interval line is independent 
of the position of that data on the dis- 
play, Antiope is referred to as a 
variable-format system. 
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Packet Switching Is the Data 
Communications Technology for the 1980s. 


In 1976, X.25 was adopted by the CCITT as the Interna- 
tional Standard Interface Protocol for Packet Networks. 
Subsequently, other protocols were adopted for asynchro- 
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PEGGY KARP 


has been involved in packet-switched networks since the 
early days of the ARPANET in 1969, and is a recognized 
authority on CCITT standards. As Executive Director of 
Product Engineering, she is responsible for the design and 
specification of new products and interfaces for GTE Tele- 
net public and private network systems 


DONALD WEIR 


has had extensive experience in the specification and im- 
plementation of packet-switching protocols. He is currently 
Director of Research and Planning for GTE Telenet, where 
he is responsible for the planning, system design, and de- 
velopment of advanced preducts, including packet radio, 
broadcast satellite, and megabit lines 
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“Like the man in the fairy tale 
who went to see the Queen, the Canadians 
got distracted by Prestel, not the Queen.” 


The Antiope “transmission control 
and display language,” which is sepa- 
rable from the transmission technique 
and is DP-compatible, controls the 
fixed format. This feature means that 
an Antiope-adapted television set can 
receive digital data either via broadcast 
(teletext) or telephone lines (viewdata). 
Both the Teletel terminal and the direc- 
tory assistance terminal will make use 
of the Antiope language. 

The present Antiope character set 
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can be supplemented to include Cyril- 
lic, Arabic and Greek. Additional char- 
acters and graphics can be downloaded 
by the videotex center into the 
Antiope-adapted decoder’s RAM. The 
downloading can be done via broad- 
cast or the telephone lines. 

In July 1979 the Consultative Com- 
mittee for International Telegraph and 
Telephone (CCITT) adopted the Brit- 
ish Prestel and French Antiope (Tele- 
tel) systems as international standards 
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for viewdata. 

Although Antiope Videotex Systems, 
Inc. has not made monumental sales, 
the company has actively placed Anti- 
ope systems in teletext environments. 
Antiope teletext activity in the U.S. in- 
cludes the following: 

© CBS has conducted extensive engi- 
neering tests using Antiope as well as 
Ceefax. 

¢ KCET, a public broadcasting ser- 
vice station in Los Angeles, uses Anti- 
ope to test teletext and develop educa- 
tional uses for teletext. 

© WGBH uses Antiope as a means of 
providing CBS caption programs for 
the hearing-impaired. 

© KNXT, a CBS-owned television in 
Los Angeles, will conduct tests of tele- 
text this April. 

In summary, Antiope has had a bet- 
ter reception in the U.S. than Prestel. 


Canadian Concoction 


Some Canadians would like to think 
they had videotex premonitions long 
before the British. But the BPO’s jubi- 
lation over Prestel inspired the Cana- 
dians to go to London. Like the man in 
the British fairy tale who went to see 
the Queen but got distracted, the Ca- 
nadians got distracted by Prestel, not 
the Queen. They returned home to 
take a different approach to videotex. 

In the early ‘70s a report issued by 
the Canadian Computer Communica- 
tions Task Force outlined the use of 
combined computer communications 
systems to provide universal access to 
the storage and processing capabilities 
of data bases. 

Because of this report, a group of re- 
searchers at the Communications Re- 
search Center (CRC), part of the De- 
partment of Communications (DOC), 
began working on the communications 
of graphics images via the telephone 
lines. Wanting to avoid transmission 
delays incurred by the telephone lines, 
the research group had the task of 
devising highly efficient methods of 
communications. Software products 
that allowed graphics images to be rap- 
idly and easily created and transmitted 
resulted from the group’s efforts. 

The Department of Communications 
in 1976 licensed Norpak Ltd. of On- 
tario to use the CRC software for the 
development and sale of commercial 
graphics terminals. The following year 
the British Post Office’s Prestel service 
grabbed the attention of the Depart- 
ment of Communications. 

To evaluate the significance of the 
British development, an engineer from 
CRC created a system similar to Prestel 
based on the experimental graphics 
system. A week later, a demonstration 
of the Prestel look-alike system took 
place. Despite the outcome of the dem- 
onstration, the engineers at CRC con- 
tinued to develop a videotex system. 
Meanwhile, a prototype videotex sys- 
tem being used for briefings gained the 
attention of the Minister and Deputy 
Minister. But interest in videotex 
didn’t get going in Canada until the 
summer of 1978. 

On Aug. 15, 1978, the Department of 
Communications announced a video- 
tex system capable of being used in 
both the viewdata and teletext modes. 
But the announcement went unnoticed 


because of similar developments that 
were brewing: Bell Canada had devel- 
oped a copy of the British Prestel sys- 
tem; a Canadian company contempla- 
ted purchasing the French Antiope 
system; and another company ex- 
pressed interest in licensing the Prestel 
software. The intensity of the heat 
from this preliminary videotex activity 
made the Department of Communica- 
tions rally for a properly funded pro- 
gram. 

On Dec. 7 the Department of Com- 
munications’ videotex development re- 
ceived the trade name Telidon. The 
‘‘idon’’ comes from the Greek words ‘I 
perceive,” and ‘‘tele’’ means ‘‘far 
away.” 

Enthused over Telidon, the Cana- 
dians proposed that the CCITT adopt 
the system as a viewdata standard. Al- 
though Telidon was supposedly two 
years ahead of Prestel and Antiope, the 
CCITT turned down Telidon. 


Field Trials 


The Consulative Committee on the 
Implications for Canadian Sovereignty 
issued a report in March 1979 strongly 
supporting Telidon. The Science 
Council of Canada and Communica- 
tions Research Advisory Board gave 
their support to Telidon. This com- 
bined support caused the government 
within one month to approve $9 mil- 
lion for a four-year program of Teli- 
don field trials and development of the 
system’s components. Up until this 
time, $2.4 million dollars had been in- 
vested in the Department of Commu- 
nications’ videotex developments. 

Between May and July of 1979, four 
companies announced significant trials 
using Telidon. The Alberta govern- 
ment agreed to use Telidon in a field 
trial called Project Vidon to begin in 
1980. The Manitoba Telephone Sys- 
tem announced that it would include 
Telidon in Project Ida — a test of tele- 
phone, cable television and videotex 
services via a single coaxial cable. The 
Ontario Educational Communications 
Authority expressed an interest in us- 
ing Telidon in the broadcast mode. 
And Bell Canada announced that it 
would Telidon technology in Project 
Vista in 1981. 

By June 1979, more than 100 Telidon 
prototype terminals were in operation 
across Canada. 

With all the takers for Telidon, Tor- 
star and South Press, two Toronto 
newspaper publishers, announced the 
formation of a jointly owned company 
called Infomart. Acting as an informa- 
tion service provider for Telidon field 
tests, Infomart would create pages for 
a company not having the expertise or 
proper equipment and would arrange 
to have the pages included in a variety 
of data bases. 

Because there are no PTTs in Canada, 
the Canadian government decided to 
act as a catalyst for videotex services 
rather than as a provider of them. 
Thus the adoption of Telidon by inter- 
ested parties resulted in a volunteer ef- 
fort. 

Representatives from common car- 
tiers, the cable television industry, 
broadcasters, information providers, 
equipment manufacturers, public ser- 
vice organizations and government 





formed the Canadian Videotex consul- 
tative Committee. During the first 
meeting in November 1979, the com- 
mittee reached an agreement on how 
viewdata and teletext standards would 
be coordinated among the national and 
international standards bodies. Also, 
the committee established a subcom- 
mittee to investigate legal issues, the 
effects of videotex on individuals and 
society and an industrial strategy. 

A week after the committee meeting, 
potential information providers 
formed the Videotex Information Ser- 
vice Provider Association (Vispac). 


Telidon vs. European Systems 


A videotex service using Telidon in 
either the viewdata or teletext mode 
functionally resembles the European 
services. As a videotex system, Telidon 
differs in two ways from the European 
Systems. Because the number of lines 
available on a U.S.- or Canadian-made 
television set is 525, the Canadians de- 
cided to use a format of 20 rows of 40 
characters rather than 24 rows of 40 
characters. Also, Telidon’s unique 
graphics capability offers significantly 
higher quality graphics than the Euro- 
pean alphamosaic approach. 

Creating graphics using the alpha- 
mosaic approach resembles _ the 
artwork of George Seurat, the French 
Impressionist painter. Seurat com- 
posed a picture by dabbing the canvas 
with millions of dots of color. Called 
pointilism, this technique caused fig- 
ures to look “‘grainy.”’ 

With the alphamosaic approach, each 
character position on the page repre- 
sents a fixed number of rectangles. 
Graphics are accomplished by sub- 
dividing a rectangle into a two-column 
by three-row matrix. The 64 combina- 
tions of the matrix that are available 
define the various graphic patterns 
that can be used to build a drawing. 
Each of the 64 graphics codes, along 
with color attributes, can be accessed 
from an editing keyboard by using a 
supershift command. 

If Seurat were to create a videotex 
picture, he would be dabbing combi- 
nations of rectangles. He could build 
the drawing right on the editing termi- 
nal display by typing out the appropri- 
ate graphics codes and the color at- 
tributes. He could even reposition the 
graphic or make it smaller. However, 
Seurat would find this approach just 
as laborious as pointilism. 

However, Seurat could call a su- 
perimposed grid onto the display of 
the editing terminal, use a light pen to 
fill in the grid and press keys for at- 
tributes such as color. 

With the Ceefax and Antiope sys- 
tems, Seurat could be out of a job. 
Ceefax and Antiope allow a television 
camera to be focused on a hand-drawn 
graphic or photographs. The camera 
inputs its signals to a computer, which 
generates the appropriate alphamosaic 
graphics codes. Minor human touch- 
ups can improve the results. But this 
method cannot guarantee good resolu- 
tion for detailed graphics. 

Graphics images along with the text 
are transmitted as a sequential piece of 
a page. To create a page on the display, 
the page RAM in the decoder holds 
both the graphics codes and the text 


codes. However, both the graphics 
codes and text codes are fetched from 
separate read-only memories (ROM). 
Both graphics codes and text codes 
have a one-to-one relationship be- 
tween their position on the screen and 
their position stored in the data base. 


Alphageometric Approach 


Telidon uses a high-level computer 
language that defines graphics with 
seven Picture Description Instructions 
(PDI). Four PDIs make up the basic 
geometric primitives of line, arc, poly- 
gon and rectangle. These primitives 
describe most graphics images. When 
these four primitives cannot be used to 
define an image, the Bit PDI draws the 
image point-by-point in a manner sim- 
ilar to a facsimile machine. The Point 
PDI is used to set the drawing position 
of the geometric primitives. The Con- 
trol PDI is needed to change from 
graphics to alphanumeric or from al- 
phanumeric mode back to graphics 
mode. The PDI instructions and al- 
phanumeric characters are contained 
in 8-bit words (7 bits of data and 1 par- 
ity bit in each word) and comply with 
present standards over conventional 
data networks. 

For example, to draw a line with a Te- 
lidon editing terminal, one uses a joy- 
stick to determine the starting point 
and end point of the line and then 
presses the appropriate button. The 
editing software draws the line. 

A microprocessor in the Telidon de- 
coder implements an interpreter pro- 
gram to expand the highly compact 
PDI codes into the bits, which load the 
page store’s RAM. 

The use of PDIs have several sug- 
gested advantages. PDIs can suppos- 
edly be converted into a level of reso- 
lution appropriate for the television 
set. PDIs offer a compact way of 
describing graphics on a page and 
storing graphics on the page in a data 
base. For example, upon receiving a re- 
quest for a page, a computer just has to 
select the proper page and dump the 
stored PDIs to the output channel. 

The Telidon alphageometric tech- 
nique requires a decoder to have more 
memory in its circuitry than a decoder 
that handles alphamosaic graphics. 
Thus a high-resolution Telidon de- 
coder could be more expensive than 
the decoders for European systems. 
But the Canadians plan to offer a 
range of decoders with varying resolu- 
tions and prices. 


Project Vista 


In 1979 Bell Canada did a 25-terminal 
pilot test of a Prestel look-alike system 
developed by Bell Northern Research 
(BNR). Bell Canada selected the name 
Vista for its pilot test and the trial test. 
The significance of the name conveys 
the ‘‘long-term impact and universal- 
ity associated with a viewdata system” 

For the pilot test, users in Toronto, 
Ottawa and Montreal accessed a 2,000 
page data base which was stored in a 
Digital Equipment Corp. PDP-11/34 
computer located at one of BNR’s Ot- 
tawa labs. Torstar Corp. and Southam, 
Inc. (Infomart) donated the data base, 
which consisted of news, sports, 
weather, games and consumer infor- 
mation. 


“As a videotex service, Telidon 
differs from the European systems in 


number of lines and in 


The goal of this test was to acquaint 
potential information providers with 
the capabilities of viewdata and to test 
their reaction as well as the reaction of 
consumers. 

Because of the low resolution created 
by the alphamosaic graphics tech- 
nique, Bell decided to abandon the de- 
sign of the 25 terminals. In August 
1979 Bell announced that it would use 
Telidon graphics technology in the ter- 
minals for the Vista field trial. 

But Bell took another giant step and 
announced that its trial service would 
be a combined effort with the Cana- 
dian Department of Communications. 
Bell Canada, however, would pick up 
most of the $10 million tab for the 
venture. 

The field trial of Vista, to begin in 
1981 and end in 1982, will involve 
about 1,000 terminals in Toronto and 
Quebec City. 

The Toronto information retrieval 
and switching center for the Vista trial 
will use a DEC PDP-11/70 on loan 
from the Department of Communica- 
tions for the duration of the trial. The 
computer has 64 dial-up ports. Data 
transmission from the information re- 
trieval computer will take place at 
1,200 bit/sec, and data will be received 
at 150 bit/sec. 

Norpak Ltd., which has a license to 
build Telidon terminals, will supply 
the BNR-designed terminals for the 


higher quality graphics.” 


trial. The terminal will consist of a 
color television set, a separate control 
unit, which houses a decoder and a 
modem, and a hand-held keypad. 

Bell Canada will distribute the termi- 
nals to a target group of users. This 
group was obtained by a marketing 
segmentation based heavily on the de- 
mographics of income, according to 
Gordon Johnson, assistant director of 
business development at Bell Canada. 
Johnson said that the target group 
consists of “households with two 
working parents or one working par- 
ent; homes with children were given 
preference. The segmentation was 
skewed to upper-income families.” 

Participants in the trial will have ac- 
cess to 75,000 pages of information in 
either French or English donated by 28 
information providers. The Depart- 
ment of Communications has designed 
the data base software for the trial. 
The data base will resemble the tree- 
structure data in the Prestel system. 

Like the Prestel decoder, the Vista ter- 
minal will feature an auto-dialer and 
an identification number that will be 
stored in programmable read-only 
memory (Prom). 

The trial provides Bell Canada with 
the opportunity to evaluate viewdata 
services using high-resolution gra- 
phics, to evaluate both consumer and 
business information offerings and to 
evaluate the possibility of offering 
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“Canada and France have signed 
a three-year Memorandum of Understanding 
on common research problems in research design.” 


Vista as a regular service. 

The Department of Communications 
has supplied 40 Telidon terminals to 
the Manitoba Telephone System’s 
(MTS) Project Ida in South 
Headingley, Man. 

Besides providing viewdata informa- 
tion services to homes, Project Ida, 
which began in June, provides fire, ca- 
ble television, burglar-alarm services 
and remote metering. These services 
are provided via a coaxial cable. 

Information providers for the Teli- 
don test include Infomart of Toronto, 
the Winnipeg Tribune, Cybershare 
Ltd. of Winnipeg, Man., and the Uni- 


versity of Manitoba. Norpak Ltd. 
manufactured the Telidon terminals 
used in this test. 


Telidon Trials Go On 


In early 1981 the New Brunswick 
Telephone Company will begin its Pro- 
ject Mercury, a two-year Telidon view- 
data field trial. 

The Alberta Government Telephone 
will begin its Telidon field trial, called 
Project Vidon, in late 1980. The trial 
will use 150 terminals. 

The British Columbia Telephone Co., 
the second largest telephone company 
in Canada, plans to conduct a variety 


of Telidon field trials on the Canadian 
West Coast during 1981 to 1983. The 
Ontario Educational Communications 
Authority (OECA) has been testing 
Telidon in the broadcast mode since 
January 1980. 


The Canadian-French Connection 


On Oct. 12, 1979, the Canadian 
Communications Minister and the 
French Ambassador to Canada signed 
a three-year Memorandum of Under- 
standing on common research prob- 
lems concerned with videotex systems 
design. The agreement will increase 
cooperation between the two countries 





IF YOU LIKE OUR 
3270 ALTERNATIVES, 
YOU'LL LOVE OUR 
NEW ASCII TERMINAL. 


With the new Telex 310 ASCII terminal, you get the same 
standard reliability and ease of use that have made our 
3270 terminal line the widely accepted industry alternative. 

We've designed the 310 to include standard features 
not offered or optional on other ASCII terminals. 


Like a big 15-inch diagonal screen that’s 

easy to read. And a convenient movable 

3270-styled keyboard for operator com- 

fort. In short — we offer an ASCII terminal 
with many of the operator conveniences 
and performance features of our latest 


at the videotex research level, not the 
commercial level. Terms of the agree- 
ment call for the exchange of special- 
ists, equipment, information and ex- 
pertise between the two countries. 

In November 1980, a study group 
submitted a recommendation of Teli- 
don to the full organization in Geneva. 
The CCITT approved Telidon as an- 
other international viewdata standard. 

Like the European countries, Canada 
intends to export as well as exploit Te- 
lidon throughout the world, especially 
in the U.S. Why? The Canadians, like 
the French, want to position them- 
selves for the future. 

As Bernard Ostry pointed out at the 
Inside Videotex Conference in March 
1980, ‘The future of industrial life ev- 
erywhere is tied to the chip. Any in- 
dustrialized country which fails to rec- 
ognize and prepare for this could face 
severe economic dislocations.”’ Ostry 
is currently Deputy Minister of Com- 
munications in Ottawa and a member 
of the Prime Minister’s Task Force in 
Government Information. 

In July 1980, the National Science 
Foundation, the Corporation for Pub- 
lic Broadcasting, the Department of 
Commerce's National Telecommunica- 
tions and Information Administration 
and the Department of Health, Educa- 
tion and Welfare funded a $1 million 
project to test Telidon in the broadcast 
(teletext) mode. 

Scheduled to begin April 1981, the 


3270 keyboard displays 

In addition, you can easily main- 
tain the Telex 310 with on-hand spare 
modules or get convenient service by 
return mail at a Telex repair depot. 
Besides easy maintenance, the simple 
modular design also makes our 
ASCII terminal attractively priced. 


test will be conducted at WETA-TV in 
Washington, D.C., and will be 
managed by the Alternate Media Cen- 
ter of New York University. Because 
WETA is a noncommercial station, the 
test will not feature advertising. Infor- 
mation providers include the Washing- 
ton Star, the Washington Post and 
public and government agencies. 

The 60 terminals purchased for the 
test are manufactured by Norpak Ltd. 
Each $1,300 terminal will be rotated to 
selected homes in the Washington, 
D.C., area for the next two years. The 
aim of this test is to evaluate consumer 
interest in teletext offering, not the 
technology of Telidon. The parties in- 
volved have already evaluated the po- 
tential of teletext. 

In July 1980, the Venezuelan govern- 
ment announced a Telidon viewdata 
test to begin in early 1981. The 
country’s telecommunications depart- 
ment has ordered equipment worth 
$750,000 from Infomart. In turn, Info- 
mart will provide a complete Telidon 
system and train Venezuelan techni- 
cians. This test is Canada’s first sale of 
Telidon to a foreign country. 


Videotex in the U.S. 


Regulation and ownership of all com- 
munications services in the U.S. exists 
among a number of parties, and the 
Federal Communications Commission 
(FCC) tries to regulate all these ser- 
vices. Ownership of communication 
services belongs to AT&T, GTE Te- 
lenet Communications Corp. and 
dozens of independent telephone com- 
panies plus the U.S. Postal Service, 
Western Union, broadcasters, cable 
television operators and other types of 
common carriers. 

With laissez faire being the climate in 
the U.S., massive government spon- 
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sorship for a viewdata service, such as 
Prestel, seems unlikely. Instead, the 
private sector will have to foot the bill 
for consumer or business viewdata- 
type services. On the other hand, the 
FCC’s deregulation of AT&T’s activi- 
ties means that private companies set- 
ting up viewdata services might get 
some competition. 


Teletext Takers 


Looking at teletext services in Eu- 
rope, one finds a single network entity 
with a government mandate. In the 
U.S., three major networks — NBC, 
ABC and CBS — reign, along with 
thousands of affiliated private broad- 
casters. Regulated by the FCC, private 
broadcasters and major network 
broadcasters exist as profit-making en- 
tities. 

A hodge-podge of viewdata and tele- 
text projects exists in the U.S. despite 
the lack of government funding. But, 
looking at these activities, one finds ei- 
ther a Prestel, an Antiope, a Ceefax, or 
a Telidon system, or a system that 
bears a striking resemblance to one of 
the four. 


Knight-Ridder’s Service 


Apart from GTE’s and Aregon’s 
viewdata activities in the U.S., Knight- 
Ridder Newspapers, Inc. has ambi- 
tiously followed suit. The Florida com- 
pany publishes 32 daily U.S. newspa- 
pers, which include the Miami Herald 
and the Philadelphia Inquirer. The 
company also owns four television sta- 
tions. 

In 1977 the activities of the BPO and 
BBC prompted Knight-Ridder officials 
to journey to London. The new mass 
communications development — tele- 
text and viewdata — mesmerized the 
Knight-Ridder officials. They felt that 
a teletext service offered a too-limited 
data base and no large revenue for ad- 
vertising. But a viewdata service of- 
fered a subscriber an infinite amount 


of data and the potential for two-way |. 


buying services. However, the officials 
could not measure the impact these 
services would have’on the U.S. con- 
sumer. They returned home with the 
idea of some day conducting a test 
similar to the emerging BPO’s Prestel. 

As Knight-Ridder’s plans for a view- 
data service blossomed, the company’s 
officials continued to monitor similar 
developments abroad. In 1979 Knight- 
Ridder formed a subsidiary called 
Viewdata Corp. of America. The sub- 
sidiary would carry out a test service 
in 1980 called Viewtron. 

Although the Viewtron trial did not 
require FCC approval, Knight-Ridder 
decided to make AT&T a major partici- 
pant in the service. AT&T’s Southern 
Bell subsidiary agreed to provide tele- 
phone links in Coral Gables, Fla., the 
test location. AT&T’s Bell Laboratories 
designed the terminals, and Western 
Electric Co. manufactured them. 

Meanwhile, Viewdata Corp. of 
America designed the data base soft- 
ware, rounded up information pro- 
viders and interviewed test partici- 
pants. 

On July 14, the Knight-Ridder/- 
AT&T Viewtron trial service to mea- 
sure consumer interest in home infor- 
mation went into operation for six 


months. The 30 AT&T-designed ter- 
minals would spend several weeks in 
each participant’s home. 

The 15,000-page data base for the 
test is divided into Home Information/ 
Management Services and Home 
Transactions. 

The Home Information/Management 
Services data base consists of news, 
sports, consumer information, games 
and quizzes. The information pro- 
viders for this section include the Mi- 
ami Herald, the New York Times, Dow 
Jones Co. and the Wall Street Journal. 

The Home Transaction data base, 
which has 16 advertising information 


“A hodge- 


podge of viewdata 


and teletext services exists in the U.S. 


despite the lack of government funding.” 


providers, allows each participant to 
go teleshopping. 

Another feature of the Home Trans- 
action service is the bulletin board. Us- 
ing the typewriter keyboard attached 
to the terminal, participants can place 
classified ads, can send another partic- 
ipant a message or can write a letter to 
the editor. 

Each family member in the trial has 
an individual ID number and a confi- 
dential password. Users can access 
Viewtron pages via a menu or a num- 
bered option. Unlike Prestel, Viewtron 
users can access any page by typing in 
one of 100 keywords, such as travel, 


sports or “Sears.” 

Mort Goldstrom, marketing manager 
of Viewdata Corp. of America, volun- 
teered to become one of the partici- 
pants in his company’s Viewtron trial 
service. 

The service, unlike traditional televi- 
sion, let Goldstrom “get the news 
whenever” he wanted. “I didn’t have 
to waste 27 minutes just to get 3 min- 
utes of news. One does not sit around 
the television reading videotex as if 
one were watching a_ television 
screen.” 

Like most viewdata/teletext trials, the 
participants are getting all information 


Introducing 


the first “Stat Mux” 
that switches. 


Our SWITCH MUX, like our 
STAT MUX, reduces your com- 
munications costs by combining cost- 
ly circuits into one circuit while of- 
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and services free. The advertisers and 
information providers just contribute 
the information. But what is going to 
happen when people have to pay for 
these conveniences? When it comes to 
this question, Knight-Ridder seems to 
be using reverse psychology, accord- 
ing to Goldstrom. He said that “the 
company wants to see if people will 
look at viewdata under any condi- 
tions.” 

Although the $2 million trial ended 
on Jan. 14, the company decided to ex- 
tend the trial. This move postponed 
Knight-Ridder’s and AT&T’s reveal- 
ing what they learned. A second trial 
will probably be conducted to see how 
much consumers want to pay for the 
service. 


In the U.S. today, a data base com- 
pany exists for just about every sub- 
ject imaginable. 

Apart from the video display used to 
access information, data base services 
resemble a viewdata service. But one 
could turn a television into a computer 
terminal by adding a microprocessor, 
memory and a storage device. For ex- 
ample, an ordinary television set func- 
tions as a display monitor with an Ap- 
ple Computer, Inc. home computer. 
Because of these developments, the 
term viewdata in the U.S. becomes a 
euphemism for time-sharing. 

The growth of microcomputers has 
caused data base marketers to concen- 
trate on pushing their information to 
the emerging home information mar- 
ket. And whether or not one calls these 
services viewdata, they provide the 
consumer with the same types of in- 
formation. 

Although AT&T played a leading 
role in the Knight-Ridder experiment, 
the telephone company has a larger 
project in the wings. 

In 1979, AT&T and the New York 
Telephone Co. conducted an Electronic 
Information Service in Albany, N.Y. 
The company installed telephones 
with video displays and typewriter 
keyboards in the homes of partici- 
pants. As with the French directory as- 
sistance terminals, U.S. participants 
can access either White or Yellow 
Pages’ information and receive the re- 
quested information only, not the 
whole page. The data base in the Al- 
bany test resembles the one used by 
telephone operators. 

Later this year, AT&T will conduct 
its Electronic Information Service in 
Austin, Texas, for 14 months. The ter- 
minals will be placed in 680 homes for 
three months and in 60 businesses for 
six months. Like the Albany trial, par- 
ticipants will have access to both the 
White and Yellow Pages’ information. 

The future of the Electronic Informa- 
tion Service became a reality in April 
1980, when: the FCC gave AT&T the 
order to deregulate its activities. Con- 
gressional bills before the House ac- 
knowledged that AT&T should be al- 
lowed to enter the new and unregu- 
lated markets beyond its traditional 
telephone service. 

With the blessing of the FCC, AT&T 
plans to restructure itself into two en- 
tities. One part of the restructured 
company will handle AT&T’s tradi- 
tional telephone service and will con- 
tinue to be regulated. The proposed 


entity will sell a slew of equipment and 
services — telephones, directory assis- 
tance terminals and services and Ad- 
vanced Communications Service, 
which was proposed in 1979. 

But the American Newspaper Pub- 
lishers Association (Anpa) did not like 
the idea of AT&T offering an elec- 
tronic directory assistance service. 
Members of Anpa argued that AT&T 
could get into the business of produc- 
ing information as well as carrying it 
over the telephone lines. To stop Anpa 
members from lobbying against pas- 
sage of legislation to further deregulate 
AT&T, a representative from Colorado 


“Although AT&T played a leading role 
in the Knight-Ridder experiment, the telephone 
company has a larger project in the wings.” 


introduced an amendment prohibiting 
AT&T from getting into services that 
would, in effect, duplicate newspapers 
or their classified ad sections. 

Will this legislation bar AT&T from 
offering electronic Yellow Pages and 
classified advertising? James E. Olson, 
vice-chairman of the new Bell entity 
cannot believe that Congress would 
pass a bill to allow everyone but Bell to 
use the latest technology relating to 
this type of an information service. 
One need recall that AT&T invented 
the Yellow Pages, 

Olson ‘wants to get AT&T into the 
growing telecommunications field as 
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soon as possible. In a New York Times 
interview last August, Olson said, 
‘We do not intend to allow cable oper- 
ators or others to come in with elec- 
tronic Yellow Pages while we stay with 
print — and any law that compels us to 
do that is a bad law.” 

Like the Anpa members, officials of 
DP companies are also lobbying to 
keep AT&T off their turf. 


Teletext in the U.S. 


At the end of 1979, the U.S. popula- 
tion of 220 million individuals com- 
prised 71.5 million television house- 
holds. In February 1970, the average 
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household watched 37.4 hours of tele- 
vision per week. By February 1980, 
the average viewing time had jumped 
to 44.8 hours per week, according to 
Arbitron Research Co. In 1977, the 
U.S. had about 1,000 individually li- 
censed television stations, 25% of them 
nonprofit. The broadcasting industry 
reported revenues of $5.9 billion at the 
end of 1977; pretax profits for that 
year were $1.4 billion. 

Looking at these figures, one can in- 
fer that the broadcasting industry 
might have some interest in providing 
teletext services. But before an over- 
the-air service can be offered in the 
U.S., one needs approval from the 
FCC. The FCC has to issue a transmis- 
sion standard before a new broadcast- 
ing service can be tested or put into 
full operation. 

In 1977, representatives from the 
BBC and the French company Sofratev 
demonstrated their teletext systems in 
the U.S. A demonstration caught the 
eye of a representative from station 
KSL-TV in Salt Lake City. In June 
1978, the station, owned by Bonneville 
International Corp., obtained permis- 
sion from the FCC to begin a test of 
the BBC’s Ceefax system. 

Decoders were placed in homes of 
participants in the Salt Lake City area. 
Participants could obtain news, 
weather, sports, stock information and 
airline schedules. 

The test has provided KSL with an- 
swers to technical as well as human 
questions. The station has determined 
that the magazine should be kept to 
100 pages to obtain a maximum wait 
time of 15 seconds. 

In March 1979, CBS received permis- 
sion from the FCC to conduct tests of 
teletext. CBS used its KMOX station in 
St. Louis to test a modified version of 
the fixed-format Ceefax system and a 
modified version of the variable- 
format French Antiope system. 

After the CBS tests began, the Elec- 
tronics Industry Association (EIA) es- 
tablished a subcommittee on teletext. 
The subcommittee consisted of repre- 
sentatives from the three major net- 
works, major television _ stations, 
broadcast equipment manufacturers, 
television set manufacturers and inte- 
grated circuit manufacturers. 


The goals of the subcommittee were 
to study teletext services and derive a 
75% majority of committee votes on a 
single set of technical standards. The 
selected standards would become the 
basis for a Petition for Rule Making to 
the FCC. 

To adopt a teletext standard for U.S. 
television, the subcommittee had to 
weigh the following factors in a sys- 
tem: transmission standards, format 
standards and feature and decoder op- 
tions. The transmission standard in- 
cluded the bit frequency rate and 
available vertical blanking lines that 
should be used in the video signal. The 
format consisted of the number of 
characters per row and the number of 
rows per page. The feature and de- 
coder options consisted of specific fea- 
tures, such as color and size of letters, 
to be included ia the decoder circuitry. 


The subcommittee was to evaluate 
the three teletext systems — Telidon, 
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Ceefax and Antiope — by these fac- 
tors. For almost a year, subcommittee 
members met regularly to see demon- 
strations of each system, read count- 
less results of test reports and generate 
documentation based on_ each 
member’s committee assignment. 

In mid-July 1980, CBS broke from 
the EIA subcommittee and petitioned 
the FCC to adopt a modified version of 
the French Antiope system as the U.S. 
standard for teletext. In its petition, 
CBS stated that the variable format of 
the French system offers more flexibil- 
ity than the fixed format of the British 
system. The French system also offers 


“One can infer that the broadcasting 
industry might have an interest in teletext. 
But first approval from the FCC is required.” 


more compatibility with viewdata than 
the British system, CBS claimed. Al- 
though CBS did not evaluate the Ca- 
nadian Telidon system, the report 
stated that the PDIs used in the Teli- 
don graphics technique would make 
the cost of a decoder too expensive for 
a consumer. CBS did not test Telidon 
because the equipment supposedly 
was not available. 

A week later, 23 members of the EIA 
subcommittee failed to reach a 75% 
majority vote on a system standard. 
The committee members cast nine 
votes for the British system, five votes 
for the French system and one vote for 


the Canadian system. The CBS move 
had left the EIA subcommittee in a 
quandary. 

‘The information available to CBS 
from its field tests and its enthusiasm 
have propelled it to believe that there is 
no need for further investigation and 
that the Antiope system will do the 
job,” said EIA subcommittee chairman 
Dr. Walter Ciciora of Zenith Corp. Ci- 
ciora said, ‘There are others who dis- 
agree with CBS and feel that other sys- 
tems are more logical and more appro- 
priate.” 

Ciciora believed that the present 
Antiope circuits would have to be re- 
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“Within the next five years, 


governments and private 


organizations will pour 


billions of dollars into videotex developments.” 


designed for U.S. television standards, 
and that could mean an expensive de- 
coder. On the other hand, Ciciora said 
that the British have a large supply of 
circuits available that “‘can be adapted 
to teletext in the U.S.” 

However, Ciciora added, ‘’There is 
still a need to resolve some very critical 
issues before we take a firm stand. 
There have been a lot of partial results 
available that are ambiguous.” Ciciora 
is quick to point out that the EIA sub- 
committee is serving as an industry 
task force to assemble the information 
or. a very complicated subject and 
preferably come up with one recom- 


mendation. If this is not possible, then 
a clear statement of what's possible 
with as much scientific evidence.”’ 

When is the EIA subcommittee going 
to reach a decision on a teletext stan- 
dard? Ciciora said, “mid-year 1981. 
The FCC is the only one that can make 
a binding decision. It is my fond hope 
that the FCC will await the EIA’s rec- 
ommendation before making a deci- 
sion.’ On the other hand, the FCC 
could adopt any standard it desires, 
even a recommendation from the cable 
television industry. 

Even if the FCC comes up with a 
standard, no one can verify what a de- 
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coder will cost the U.S. consumer. Ci- 
ciora did not want to comment on a 
price. 


Videotex and Cable TV 


At the end of 197::, 20% of the 71.5 
million television households in the 
U.S. had community: antenna televi- 
sion (CATV), more rf ppularly called 
cable TV. Quantum Sciences Corp., a 
consulting firm, forecast that by 1985, 
20% of all U.S. homes will have CATV. 
At present, more than 4,100 operators 
provide this service. 

As a vehicle for videotex services, 
CATV has excellent potential. CATV 
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As a pioneer in the com- 
puter equipment leasing 
business, we have the ability 
to assist you in structuring 
the best deal for your com- 
munications equipment 
requirements. 

Allow us to add new flexi- 
bility and capability to your 
communications network by 
filling out and sending us 
the coupon below. Or call me, 
toll-free, at 800-528-6113. 

Greyhound Computer 
Corporation is anxious to open 
up a line of communications 
with you. 


Lig on 


Craig Alan West 
Communication Equipment 
Product Manager 


“Yes, I'd like 
to open a line of 
communications 
with you’ 


ce 
GREYHOUND 


CORPORA: iON 
é 


Greyhound Tower — 1415 
Phoenix, Arizona 85077 


A Subsidiary of 
The Greyhound Corporation 


can carry both viewdata and teletext 
transmission. 

“The telephone company is set up for 
a maximum baud rate of 9.6 bit/sec on 
a twisted pair,’’ said Chris Weaver of 
the National Cable Television Associa- 
tion (NCTA). Weaver said that the 
transmission limit of cable is ‘‘almost 
infinite and almost unmeasurable.’’ 

When it comes to teletext transmis- 
sion via cable television, one has to 
abandon the word “‘broadcast.’’ As 
Weaver said: “When a signal is broad- 
cast, it radiates in all directions. With 
cable TV, the correct term is ‘narrow- 
cast.’ When one narrow-casts, the sig- 
nal radiates in one direction, namely 
inside the cable. Narrow-casting pro- 
tects the teletext transmission, espe- 
cially data inserted in the vertical 
blanking interval. Cable television al- 
lows a whole’channel to be set aside for 
teletext transmission.” Thus, a maga- 
zine with 10,000 pages or more can be 
continuously cycled and retrieved. 

Permission to operate a cable televi- 
sion service is granted from the FCC 
and from a state or municipal author- 
ity. Unlike regular broadcasters, cable 
operators are not legally bound by 
transmission standards and they can 
allocate full channels to nonprogram- 
ming services. 

Mark Plakias of Link Resources 
Corp. predicted that “plenty of vi- 
deotex experiments with [CATV] will 
be conducted in 1981.” From the look 
of things currently, the tests mostly in- 
volve transmission of teletext. Most of 
these tests will involve a major news- 
paper feeding news, weather and 
sports to local cable stations. 


End of the Tale 


Within the next five years, govern- 
ments and private organizations 
wor!dwide will pour billions of dollars 
into videotex developments, trials, ex- 
periments and projects. Will these de- 
velopments guarantee that videotex 
will develop into a profit-making en- 
tity? What will be the social impacts of 
these developments? 

When it came to newspapers, Napo- 
leon commented: ‘’Cannon fire killed 
the feudal system, ink will kill the 
modern social organization.’’ In the 
1870s an official of the BPO aired his 
feelings about the “telephone inven- 
tion’ to a reporter from The Times of 
London: ‘They have need of it in the 
colonies, but in England we have an 
abundance of messenger boys.”’ In 
1927, a headline in The New York 
Times heralded the birth of television: 
‘Far-Off Speakers Seen as Well as 
Heard Here in a Test of Television... 
Commercial Use in Doubt.” 

It just happened that once these in- 
ventions were pursued as a business 
enterprise, they became commercially 
viable. Of course, this scenario did not 
exist for every invention. AT&T won't 
forget its Picturephone. The company 
swore that Americans wanted to have 
a telephone with a little screen attached 
so they could gaze at one another while 
they chatted. 

Americans enjoyed gazing at each 
other via Picturephones at the 1964 
World’s Fair, but consumers found 
them too expensive for everyday us- 
age. Need one say more? S 





| oday’s network communi- 

cations trends originated in 

the mid-1960s when users 

began to utilize computer 

resources remotely over 

long-distance telephone lines. To do 

so, they built primitive networks that 

improved the use of computer re- 

sources, but did not provide for com- 

parable efficiencies in the use of com- 

munications facilities. Communica- 

tions costs began to increase rapidly, 

forcing planners to search for means to 
increase network efficiency. 

One method that came out of this 
search was sharing the cost of a single 
communications line among several 
terminals. This was practical because 
the average amount of data sent froma 
typical low-speed terminal is much 
smaller than the capacity of the line 
needed to accommodate its peak re- 
quirement. However, to share lines ef- 
fectively, protocols had to be con- 
structed to resolve the contention 
problems that arose when several ter- 
minals simultaneously attempted to 
gain access to the host processor. This 
added complexity to the planning pro- 
cess and to the central processor soft- 
ware. It also produced incompatibility 
among the various approaches chosen 
by different terminal and mainframe 
vendors, since their protocols were 
usually developed ad hoc, with no at- 
tempt made at consistency within the 
industry. 


To Offload Processing 


In parallel with early network devel- 
opments, the front-end processor ap- 
peared as a new network component. 
Primarily because of low-cost mini- 
computer technology, this device has 
become a frequently encountered ele- 
ment of the modern teleprocessing 
network. Its role is to reduce process- 
ing overhead in the central processor 
by absorbing some of the network 
control functions, to simplify develop- 
ment and modification of mainframe 
communications software and often to 
accommodate specialized communica- 
tions processing better done outside 
the primary processor. 

Moreover, some manufacturers have 
begun to address the protocol incom- 
patibility problem by incorporating 
protocol translation elements within 
the front-end software. Others, like 
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IBM, have attempted to solve this 
problem by creating a standard set of 
protocols and relying on systems evo- 
lution to standardize access methods. 

Additional network developments re- 
sulted in the introduction of multi- 
plexers and concentrators as a means 
of cutting communications costs. 
These devices lower the cost of trans- 
mitting data by taking advantage of 
economies of scale available from the 
transmission carriers and modem man- 
ufacturers, thereby permitting many 
low-activity terminals to share a much 
smaller number of long-haul commu- 
nications lines. Thus, the lines’ trans- 
mission capacity is utilized with 
greater efficiency, and the average cost 
per bit of transmitted information is 
lowered. 

The present structure of most com- 
mercially operated networks often 
contains several levels of concentra- 
tion ranging from simple multidrop 
polling to complex multiplexing 


schemes. Such networks contribute to 
lower cost because when using leased 
facilities, one pays for communica- 
tions capacity whether it is used or not. 
Further, the breakpoint between dial 
and lease services usually encourages 
the latter aftér several hours of connect 
time. Thus, tariffs and technology of- 
fer economies of scale, but force us to 
structure our networks in complex ar- 
rangements to achieve these econo- 
mies. 

Today’s data communications system 
is likely to contain a wide range of de- 
vices including terminals (dumb, smart 
or intelligent), interfaces, modems, 
multiplexers (static or dynamic), con- 
centrators, front ends, message proces- 
sors and computers (mini, micro, 
mono or multi). 

Ten years ago, most of the concepts 
embodied by these devices existed, but 
few practical, cost-effective compo- 
nents had been built. Major develop- 
ments over the last decade include the 


emergence of low-cost statistical (dy- 
namic) multiplexing/concentrating de- 
vices, the offloading from hosts of 
communications functions into special 
purpose mini- and microprocessors 
and the development of network con- 
trol and diagnostic systems. Along 
with the emergence of network devices 
have been new network structures to 
allow users to use these devices to 
achieve lower overall cost or better 
performance. 


Acceptance of Packet Switching 


As the need to access computers and 
remote data bases became widespread, 
techniques evolved to facilitate com- 
munication between computers. The 
first communication schemes devel- 
oped for this purpose involved the 
physical transport of a tape from one 
computer to another. Another means 
for transferring data between comput- 
ers invoives the use of message- 
switched systems to connect the low- 
speed CPU ports (typically teletype- 
writer-grade) through an on-line com- 
puter called a message switch. 

Most users are familiar with the clas- 
sical ‘‘centralized’’ teleprocessing sys- 
tem which originally consisted of a 
processor connected by leased or dial- 
up lines to terminals. During the last 
10 years, this structure has evolved to 
include front-end processors, multi- 
plexers, concentrators, remote satellite 
processing units, control units and ter- 
minals. Such a network, while still 
generally classified as a centralized 
system, is in reality a “distributed” 
system. However, today the word 

distributed,’’ when used in the con- 
text of networking, generally evokes 
the term “ packet switching.” 

Packet switching combines several 
innovative approaches for handling 
data with current computer technol- 
ogy to provide significant enhance- 
ments to computer networking. Packet 
switching operates by allowing mes- 
sages to be broken up into segments 
called packets, attaching addresses and 
other information onto the packets, 
queuing the packets and then guiding 
them along multiple independent 
paths from origin to destination. Mes- 
sage transfer need not be conducted 
under centralized control. At the desti- 
nation point, the packets are reas- 
sembled into the original message. If 
the network performs well, the process 
is virtually transparent to the user. 

Packet switching is almost entirely a 
development of the 1970s. Pioneered 





“Without transmission breakthroughs, 
sufficient capacity within frequency 
bands may not be available for all services.” 


by the Advanced Research Projects 
Agency of the Department of Defense 
(Arpa), the Arpanet began life in 1969 
on the West Coast as a four-node net- 
work. By 1975, Arpanet intercon- 
nected more than 100 computers of di- 
verse manufacturers through a net- 
work of more than 50 minicomputer- 
based packet switches. Today, packet- 
switched networks are providing data 
communications in the U.S., Canada 
and Europe with numerous networks 
now being planned as public or private 
offerings. 


Common Base 


One characteristic of a packet net- 
work is that its many computers com- 
municate through the use of common 
network languages and protocols. For 
example, the network nodes contain a 
virtual terminal protocol with which a 
variety of different terminals can find 
a common base for communications. 
The processors within the system 
(generally mini or multiple micropro- 
cessor configurations) allow the con- 
version of the local terminal language 
to the network virtual language and, at 
the destination, conversion into the 
language of the supporting computer. 

A second major characteristic of 
packet-switched networks is the abil- 
ity to achieve high utilization of the 
communications lines via the natural 
multiplexing ability of packet switches 
which, in this mode, perform much the 
same function as a concentrator. These 
two features, along with packet 
switching’s adaptive routing potential 
allowing reliability superior to more 
classical approaches, are largely re- 
sponsible for the rapid commercial ac- 
ceptance of the technology during the 
last few years. 

Current trends are combining the 
classical bandwidth-sharing — tech- 
niques of centralized systems for op- 
timizing local and regional communi- 
cations with packet switching for 
‘backbone network”’ optimization. 


Rise of Vendor Architectures 


During the early 1970s, nearly all 
data communications systems were 
built by the mainframe computer ven- 
dors. These networks were generally 
developed to support application sys- 
tems running on the vendors’ hosts. 
Obviously, data communications soft- 
ware systems developed by different 
manufacturers were bound to be in- 
compatible. However, even the soft- 
ware systems developed to support 
different applications of the same 
manufacturer were generally incom- 
patible with one another. The result, 
throughout the industry, was multiple 
networks of incompatible terminals 
often connected to the same host and 
terminal locations. IBM was the first 
major vendor to respond to this prob- 
lem by announcing in 1974 its Systems 
Network Architecture (SNA). 

Before the introduction of SNA, IBM 
had more than 200 communications 
products requiring 35 teleprocessing 
access methods and 15 different data 
link control procedures. The goal of 
SNA was to provide a unified ap- 
proach to IBM networking by intro- 
ducing a single standard host access 
method and link control procedure. 
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The use of these standards would 
achieve terminal compatibility at the 
communications line level as well as 
independence between network de- 
vices (such as terminals) and host ap- 
plications. This represented a major 
step forward in IBM’s recognition of 
networks as a vital element of comput- 
ing systems, as well as an important 
internal step toward IBM reducing its 
cost to maintain and support multiple 
communications software systems. 

The advantages of SNA are derived 
primarily from the use of a consistent, 
unified architecture in place of the ad 
hoc procedures of the past. Use of full- 
duplex terminals (based on IBM’s Syn- 
chronous Data Link Control [SDLC] 
protocol) allows more efficient utiliza- 
tion of communications lines, yielding 
fewer lines and lower line costs. Inde- 
pendence of applications and network 
hardware, including terminals, permits 
different applications to use the same 
terminals, reducing the number of ter- 
minals needed to perform a set of 
functions. Furthermore, a somewhat 
reduced load on the main CPU can be 
achieved through offloading to front- 
end processors, controllers and intelli- 
gent terminals 


Disadvantages Eased 


The original disadvantages of SNA 
related primarily to three factors: 1) 
the cost of increased memory and pro- 
cessing at the host; 2) the cost of up- 
grading from more primitive termi- 
nals; and 3) the conversion costs in- 
curred by moving to a full SNA imple- 
mentation. 

Moreover, IBM began its marketing 
of SNA by trying to convince its users 
to adopt SNA on a full-scale basis 
rather than through an evolutionary 
approach that would allow both SNA 
and non-SNA applications to coexist 
within the same central processor. De- 
velopments over the last two years 
have reduced these disadvantages con- 
siderably. 

Thus, the SNA of the 1970s can be 
viewed as IBM’s first step to develop a 
viable. networking approach for the 
1980s. This networking approach is 
adopting, where appropriate, many of 
the concepts of packet switching and 
will ultimately provide the same range 
of network capabilities as the leading- 
edge packet systems. 

Since the introduction of SNA, many 
other vendors including Digital Equip- 
ment Corp., Burroughs Corp., Sperry 
Univac, Comten, Inc., Computer 
Communications, Inc.: Raytheon Data 
Systems Co., Prime Computer, Inc. 
and Data General Corp. have all intro- 
duced their own network architec- 
tures. Some of these, such as DEC’s 
Decnet, have already achieved consid- 
erable maturity. Others were only an- 
nounced within the last two years and 
are now under development. 

Thus, the last decade can be consid- 
ered as the period when vendors recog- 
nized the problems implied by large- 
scale data communications systems 
and began the activities required to 
correct them. The fruits of these activi- 
ties are yet to be fully realized. During 
the next few years, concentration of 
vendor attention will be on basic capa- 
bility development. Thereafter, the 


ability to communicate between ven- 
dor offerings will slowly develop via 
basic standards currently being adopt- 
ed or devised. 


Value-Added Networks 


One of the most exciting develop- 
ments of the last few years has been 
the emergence of the value-added net- 
work (VAN). A VAN can be distin- 
guished from a classical common car- 
rier because it need not build transmis- 
sion facilities. Instead, it uses conven- 
tional common-carrier facilities and 
combines them with _ specialized 
message-processing services which 
add ‘’value”’ to the network. 

VANs currently operating within the 
U.S. include GTE’s Telenet, Tym- 
share’s Tymnet and ITT’s Faxpak, 
while those in Europe include Tran- 
spac and many other systems. Telenet, 
Tymnet and Transpac provide data 
communications service, while Faxpak 
currently serves facsimile terminals. 
ITT’s plans include extension of Fax- 
pak services to data communications. 

Until recently, users thought of net- 
works as transparent channels that 
simply accommodated bit streams 
from origin to destination, with all 


special features incorporated at the: 


endpoints of the network. If the user 
wished to add an error-correction 
scheme to protect his data, he built it 
into the processors or front ends. Simi- 
larly, a code conversion scheme would 
be built into the sources and destina- 
tions. By using minicomputer 
switches, a VAN introduces these ser- 
vices into the switching nodes so that 
the network is no longer a transparent 
system. 

The VAN gives the user a ready- 
made backbone network (a resource 
that might be too expensive to be de- 
veloped independently by the small 
user). The user’s network problem 
then becomes one of achieving access 
to the VAN through the appropriate 
interfaces and his own local distribu- 
tion network. 


Growth in Access 


Today’s VANs have increased rapidly 
in their number of access locations and 
within the next decade should provide 
convenient access for a majority of the 
population of Western Europe and 
North America. Currently, most data 
service is for low-speed (up to 1,200 
bit/sec asynchronous terminals. How- 
ever, synchronous service on a limited 
basis is now available and, within the 
next few years, should be widespread. 

However, today’s VAN represents 
only a minimum resource compared 
with the data communications utility 
required by tomorrow’s user. The next 
step in the evolution is the attachment 
to the VAN of additional value-added 
services such as message and mail ser- 
vices. 

By 1990, numerous new electronic 
services including store-and-forward 
voice will be available. This latter fea- 
ture will probably be introduced into 
the VAN: services during the 
1983-1985 period. Preceding the wide- 
spread use of voice store-and-forward 
services through packet networks will 
be the introduction of low-cost voice 
coders (vocoders) to allow quality 


transmission of voice signals at less 
than 9.6K bit/sec. Such devices should 
be available by about 1983 and will 
also find substantial application in re- 
ducing long-distance telephone costs 
through voice multiplexers. 

Another important recent develop- 
ment is the emergence of domestic sat- 
ellite carriers which, because of tech- 
nology advances, can offer attractive 
tariffs, especially for higher volume 
users. Using current satellite technol- 
ogy, ground stations tend to be some- 
what expensive and are most often 
supplied by the satellite carrier on a 
shared basis. This tends to limit their 
role in the local access area. 

On the other hand, satellites can sub- 
stantially reduce the cost of backbone 
communications, given sufficient data 
requirements. 

In particular, the cost of high data- 
rate satellite channels is substantially 
lower than their terrestrial equivalents. 
As higher frequency satellites develop, 
smaller and cheaper ground stations 
will become feasible and consequently 
a greater number of such stations will 
be economically feasible. Within the 
next decade, satellites may be able to 
serve most of the medium- and large- 
size locations of a large organization. 

However, unless major _ break- 
throughs in transmission technology 
are forthcoming, there may not be suf- 
ficient capacity available within cur- 
rently feasible frequency bands to 
serve the array of desirable services. 
By the mid-1990s, major transmission 
advantages could return to terrestrial 
systems via optical-fiber transmission, 
a technology that is now rapidly mov- 
ing from the proof of feasibility to the 
operational stage. 


Local Communications 


The impact of local access is most ob- 
vious when one travels between New 
York and Washington, D.C., spends an 
hour in an airplane and two hours in 
taxis going to and from the airport. A 
similar phenomenon is felt when one 
attempts to transmit a message elec- 
tronically between these points. How- 
ever, in this case, instead of travel time 
being disproportionate to distance, 
cost is the disproportionate factor. 

Local communications requirements 
can be divided into several levels 
which include: . 

¢ Communications between devices 
(telephones, terminals or computers) 
in a single building. 

¢ Communications between devices 
located in different buildings in a 
campus-like environment. 

¢ Communications between devices 
distributed over a small geographic 
area such as a city. 

* Communications from a device toa 
traffic-gathering point of a long-haul 
transmission system. 

During the 1980s, intrafacility net- 
works will evolve for connection to the 
transmission plant of a transmission 
supplier (such as a local phone or com- 
munity antenna television company) 
for intersite communications. Figure 1 
illustrates the conceptual arrangement 
of such a local system. 

From the engineering point of view, 
the intrafacility designer has a wide 
choice of proven technology and read- 





ily available new technological break- 
throughs. These include transmission 
medium alternatives (such as twisted 
pair, CATV and optical fibers), inter- 
face capabilities offered by the high- 
speed, microprocessor-based hardware 
and protocol advancements, both at 
the conceptual level and via the devel- 
opment of specialized large-scale inte- 
gration (LSI) chips. Local intrafacility 
networking represents a new type of 
environment where bandwidth (speed) 
is not the main constraint and tariff 
optimization is not an issue. 

Future systems of the 1980s will of- 
fer a local network structure capable of 
providing compatible interconnection 
of numerous and various terminals, 
data processing and storage devices, 
word processor communications, elec- 
tronic document distribution, telecon- 
ferencing, transmission of monitoring, 
control and safety-related signals, 
video and closed-circuit TV communi- 
cations and so on. 

Gateways will connect available or 
proposed long-haul networks, such as 
the common carriers and the value- 
added systems, to the local distribution 
intrafacility systems. Several intrafa- 
cility network schemes are now under 
development. These will begin to find 
widespread acceptance in the 
1983-1985 period. After about 1985, 
the concept of intrafacility networking 
will be considered quite routine. 

Two different approaches have been 
taken by the local network vendor 
community: 

(1) Baseband data networks operat- 
ing at speeds of 1M- to 10M bit/sec. 
As the major example of this type of 
system, we cite the Xerox Corp. 
Ethernet, initially supporting the 
Xerox-860 word processors and sev- 
eral other Xerox products. The long- 
range goal of Xerox, along with DEC 
and Intel Corp., who are cooperating 
on the development of Ethernet tech- 
nology, is to have Ethernet become the 
standard intrafacility network archi- 
tecture. 

(2) Broadband RF cable networks 
providing frequency division multi- 
plexed (FDM) channels for control, 
monitoring and safety applications, in- 
cluding voice and 1M- to 10M bit/sec 
video dedicated channels.- A standard 
CATV two-way tree architecture is 
used to provide such “integrated” ser- 
vices. As an example, we cite the Net- 
work Resources Corp. Macrosat. 


Choosing the Medium 


The choice for an intrafacility trans- 
mission medium involves one of three 
basic technologies: coaxial cable (ei- 
ther using an RF carrier, as in CATV 
or baseband signaling); twisted pair; 
or optical fiber. The criteria of selec- 
tion include bandwidth (speed) re- 
quirements, expansion capabilities, 
cost, availability of standard off-the- 
shelf components, reliability, medium 
passiveness, ease of branching, error 
rate and noise immunity and transmis- 
sion integrity. 

CATV technology represents an at- 
tractive alternative, which provides 
ample bandwidth using reliable, 
proven and cost-effective equipment. 
The coaxial two-cable system, operat- 
ing on 54- to 300-MHz radio frequen- 


cies, can accommodate 41 channels of 
6 MHz, each carrying 5M- to 10M bit/ 
sec of data depending on modulation 
and frequency guard bands. The total 
capacity for data transmission is, 
therefore, between 200M- and 400M 
bit/sec, surpassing most current anti- 
cipated needs by a large margin. 
Furthermore, data transmission using 
commercial CATV technology has 


WORK STATIONS 


“Intrafacility networking schemes 
are now under development. After 1985, 
they will be considered quite routine.” 


One-way amplifiers are used on each 
cable. Given that the cable cost does 
not represent an essential factor to the 
network design, the two-cable config- 
uration appears more advantageous. It 
provides twice the network capacity 
and does not introduce two-way active 
components, which reduce overall reli- 
ability and availability and introduce 
potential crosstalk interference. 
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During the last decade, a sequence of 
experimental systems were built to al- 
low many users to share the resources 
of single broadband channels. For ex- 
ample, the Aloha System was built at 
the University of Hawaii as an experi- 
ment in radio communications via 
packet switching. It consisted of stan- 
dard data terminals with radio front 
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Figure 1: A Network Model for the Intrafacility System 


been shown to provide excellent trans- 
mission quality (bit error rate better 
than 10°) and cost-effectiveness for 
local distribution. 

Fiber optics, on the other hand, 
which is a very attractive technology 
in terms of noise and interception im- 
munity and channel capacity, is not 
yet suitable for a commonly shared 
multiple-access architecture. In the 
current state of fiber optical technol- 
ogy, fibers are used mainly for point- 
to-point communications, since any 
branching is still cumbersome, expen- 
sive and not reliable. 

Baseband transmission provides a re- 
liable passive medium at distances up 
to one mile. It is, however, limited to a 
single channel transmission, usually 
within 1M- to 10M bit/sec. In an inte- 
grated environment with broadband 
transmission requirements such as 
voice and video, RF transmission is 
mandatory. 

Two types of CATV configurations 
have been proposed for transmission 
in a local area communications net- 
work. One uses a single coax cable 
with the forward and return traffic 
multiplexed in frequency such that the 


lower half-band (5- to 110 MHz) is: 


used for the return channels and the 
upper-band (160 to 265 MHz) for the 
forward channels. 

The second approach, developed by 
the Mitre Corp., uses two parallel ca- 
bles, one for the outbound and one for 
the inbound traffic. A head-end repea- 
ter is used to feed the inbound cable. 


Communications between points in 
different buildings with separations 
from a few thousand feet to several 
thousand miles can be accommodated 
by several alternatives. Today, virtu- 
ally all local communications are im- 
plemented through the conventional 
offerings of the local telephone com- 
panies. However, cable television sys- 
tems are beginning to play a role; in- 
terfacility communications and radio- 
based techniques have been tested and 
shown viable. 

Of the newly developed local-access 
approaches, CATV is the most mature. 
CATV systems provide a usable me- 
dium for data transmission which, 
during the last decade, was shown to 
have low error rate without interfering 
with video transmission. Since the sys- 
tems are intended primarily for the 
transmission of entertainment video, 
their characteristics were not designed 
for data transmission. However, with 
signal-to-noise ratios of better than 40 
dB and bandwidths, in an unused TV 
channel of 6 MHz, they would seem to 
be ideal for data transmission. 

Furthermore, once systems are built 
for TV transmission, data can be pig- 
gybacked at marginal costs. The major 
incremental cost for adding data to a 
conventional two-way CATV system 
is the cost of the interface device — the 
bus interface unit. Such devices are 
now becoming available and over the 
next several years their prices will 
make the technology competitive with 
conventional telephone company of- 


ends communicating with a central 
station connected into a_ satellite 
ground station and also into Arpanet. 
Aloha forms the basis of a new tech- 
nology being applied to both terrestrial 
and satellite radio data communica- 
tions: random-access multiplexing. 

In a random-access multiplexing 
scheme, the medium itself is the multi- 
plexer. In its most straightforward im- 
plementation, random access is analo- 
gous to the situation where several 
people participating in a telephone 
conference call speak simultaneously. 
When conflicts occur, a natural proto- 
col causes a subset of these people to 
retransmit at a later time. This scheme 
is similar to that which occurs when 
several terminals are connected to the 
same port of a front end or computer 
without using a multidrop polling dis- 
cipline. If simultaneous transmissions 
occur, all will be distorted, and retrans- 
missions will be required. 

Random-access techniques are cur- 
rently being studied for both extensive 
ground and satellite broadcast sys- 
tems. One experiment now under way 
is investigating random-access trans- 
mission on satellites connecting users 
in the U.S. and Europe. This experi- 
ment is evaluating the validity and ef- 
ficiency of a variety of different access 
and retransmission schemes and may 
provide a major input for new satellite 
and ground station developments. 

Another system currently under test 
by Arpa utilizes random-access trans- 
mission for mobile ground terminals. 
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“The integrated network of the future 
is technically feasible now; many of its 
components exist as off-the-shelf devices.” 


Called the Packet Radio System, it is 
aimed at providing efficient local ac- 
cess for mobile terminals, terminals in 
remote or hostile locations where ca- 
bles are not feasible, terminals with 
high ratios of peak-to-average 
bandwidth requirements and terminals 
which require small bandwidth so that 
hardwired connections are uneconomi- 
cal. Commercial equivalents of this 


radio transceiver. The applications 
software of the technology consists of 
a set of novel techniques for dynamic 
sharing of the communications chan- 
nels, for efficient and reliable packet 
transportation, for network initializa- 
tion and reconfiguration and for real- 
time diagnosis and control of pro- 
grams and parameters in the PRUs. 
There are three basic functional com- 
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Figure 2: The 1990 Integrated Network 


system are being developed by Xerox 
for the Xerox Telecommunications 
Network (Xten) system and by a newly 
formed corporation, ‘“LDD,” as a joint 
venture of Aetna Life and Casualty 
and M/A COM. 

The packet radio (PR) technology 
was primarily developed to address 
communications requirements of ap- 
plications for which the present con- 
ventional technology is not particu- 
larly suitable and to provide more ef fi- 
cient techniques for frequency spec- 
trum utilization. The PR technology is 
particularly suitable for applications in 
which: 

© Resources (such as terminals and 
computers) are mobile, so that a broad- 
cast mode is necessary. 

© Resources are located in remote or 
hostile locations where hardwire con- 
nections are uneconomical or not feasi- 
ble. 

© The traffic characteristics are of a 
bursty nature; that is, there is a high 
ratio of peak bandwidth to average 
bandwidth requirements. 

The hardware of the PR technology 
is based on the packet radio unit 
(PRU), which consists of a micropro- 
cessor with associated electronics and a 


Page 88 Computerworld/Extra! 


ponents of the packet radio system: 
the packet radio terminal, the packet 
radio station and the packet radio re- 
peater. The PR terminal consists of a 
common type of terminal or computer 
interfacing to a PRU. The repeater is a 
stand-alone PRU which operates as a 
relay switching node and provides ra- 
dio connectivity to interconnect com- 
munications devices within the radio 
net and/or to connect toa gateway into 
another network. 

The PR station consists of a mini- 
computer interfacing to a PRU. The 
station performs such functions as 
PRU initialization, connectivity moni- 
toring, global stability control func- 
tions, accounting, buffering and direc- 
tory functions for radio communica- 
tions devices. When the PRNet inter- 
faces with other networks, the station 
performs the gateway functions. 


A Look at Cost 


The primary cost element of such a 
system is the cost of the packet radio 
itself. Indications are that these units 
will be available for less than $5,000 
each by 1985. Network Analysis Corp. 
(NAC) studies have shown that with 
packet radio unit costs in this range, 


packet radio systems can provide a vi- 
able and cost-effective communica- 
tions technique for local distribution in 
conventional urban or suburban envi- 
ronments. 

Technology now emerging will allow 
many organizations to implement inte- 
grated systems that carry many types 
of traffic. For a large organization, 
there are significant advantages in in- 
tegrating its voice, message, data and 
facsimile requirements: 

© Voice circuits currently not utilized 
after business hours will be available 
for data, message and facsimile traffic 
during off-hours. 

e If separate requirements for voice, 
message and data are combined, the to- 
tal number of circuits needed can be 
reduced without degrading | service 
quality. 

¢ The individual requirements of 
voice, message and data at a given site 
may not justify a leased circuit, but the 
combined requirements might, thus 
introducing economies of scale. 

e An integrated network will facili- 
tate the use of new digital communica- 
tion transmission service offerings as 
these become generally available. 

e An integrated network will sup- 
port integrated functions which com- 
bine, in a single exchange, mixed 
modes involving voice, data, facsimile 
and video. 

Because of the radical reduction in 
cost of digital logic, it is now relatively 
inexpensive to convert voice and fac- 
simile to digital signals and to perform 
sophisticated digital switching. In 
addition, digital transmission has more 
resistance to noise than analog trans- 
mission, and switching, compression, 
encryption and other ‘‘added-value”’ 
services can be more easily imple- 
mented digitally. The result of these 
factors is a strong motivation for com- 
bining all modes of communication 
onto digital channels. 

Sophisticated digital switches are be- 
ing developed which will be able to 
switch voice, data, message and fac- 
simile traffic in any combination. By 
1985, most suppliers of conventional 
private telephone branch exchanges 
(PBX) will be offering PBX devices 
with these features. While the specific 
characteristics of future networks con- 
taining these switches are not yet de- 
finitized, a pattern has emerged which 
allows us to predict the architecture of 
the future integrated network. This ar- 
chitecture is illustrated in Figure 2. 

The future integrated network will 
have a primary digital backbone con- 
necting a set of either public (owned 
by a carrier) or private (owned by the 
user) switching nodes. Initially, these 
switching nodes will be based on cir- 
cuit switching technology. In many 
cases, packet switches will then be at- 
tached as users of the circuit-switched 
system. They will be replaced later by 
hybrid switches combining the best el- 
ements of  circuit-switching and 
packet-switching technologies. Ulti- 
mately, the switches may become pure 
packet switches serving both voice and 
data. However, such switches will be 
utilized in only special cases until the 
latter half of this decade. 

The switching nodes will be con- 
nected together via common carrier di- 


gital lines, either terrestrial or satellite. 
If satellite, there may be additional 
transmission facilities from the site of 
the switch to the satellite ground sta- 
tion. 

Connected to the switching nodes 
will be local-access trunk lines emanat- 
ing from computerized PBXs located 
on customer premises. For a long time, 
many trunks will remain analog if 
routed on terrestrial facilities. Eventu- 
ally, some of the links between the 
PBX and switch might become radio 
channels, but this migration will de- 
pend on the cost of radios, ground sta- 
tions and the tariffs for terrestrial cir- 
cuits. It is highly likely that as commu- 
nications hardware continues its cost 
decline with respect to the cost of 
transmission, more and more local ac- 
cess will .be accomplished via radio 
techniques. 

Technological innovation during the 
last decade has focused on the long- 
haul backbone networks for which 
equipment manufacturers and carriers 
have provided numerous _ cost- 
effective options. Future efforts, how- 
ever, will center on the local-access 
area, with the PBX as the focus of at- 
tention. The future PBX will be the in- 
terface between growing intrafacility 
networks and the outside world. In 
addition to its most advanced current 
features and elements, it will contain 
banks of voice digitizers and dynamic 
multiplexers and will also be able to in- 
terface directly to remote PBXs, packet 
switches and a variety of other net- 
work controllers. 

The integrated network of the future 
is technically feasible now, and many 
of its necessary components exist as 
off-the-shelf devices. Within the next 
five years, the costs of these compo- 
nents will have become low enough to 
allow large organizations to begin cost- 
effective implementation. Since the 
need to transmit combinations of 
voice, data, message and facsimile traf- 
fic is characteristic of the modern or- 
ganization, strategic planning for these 
networks will become a major area of 
attention within the next few years 
None of the existing network imple- 
mentations are fully suited for use 
within integrated networks, and sub- 
stantial efforts will be needed to incor- 
porate the emerging requirements for 
electronic mail, voice storage systems, 
facsimile and what has come to be 
called the “office of the future.’’ 

This evolution will place demands on 
the organization in terms of the way it 
manages and controls its networks. 
Today’s organization typically main- 
tains separate departments for voice 
and data communications. The latter is 
usually part of the data processing op- 
eration. As the technological means to 
integrate various modes of communi- 
cations develop, the management of 
these modes will merge. This process is 
beginning now and will span the dec- 
ade. More than any other factor, the 
development of human_resources 
(both technical and managerial) is 
likely to determine the speed with 
which the promise of the technology is 
achieved. While the challenges are 
great, the potential benefits of the new 
technology make the effort critical to 
our information society. * 
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BM since 1975 has been promot- 
ing its Systems Network Archi- 
tecture (SNA) as the infrastruc- 
ture for all future IBM data pro- 
cessing and data communica- 
tions products. A significant number 
of IBM users, especially major ones, 
have already migrated to SNA or are in 
the process of doing so. Even small 
and medium-sized IBM users now ac- 
cept that they have to migrate to SNA 
An essential question is no longer 
‘Should we?” but “When?” 
Assuming SNA to be inevitable for 
the vast majority of IBM users, the is- 
sue of compatibility with SNA, that is, 
being able to use non-IBM products, is 
one of critical significance for a large 
number of IBM shops. The compatible 
products include: terminals of all 
shapes, sizes and intelligence; mo- 
dems; front-end processors (FEP), or 
communication controllers; —_ plug- 
compatible mainframes (PCM); and 
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closely integrated with data communi- 
cations and that its efficiency would 
depend heavily upon the efficiency of 
the data communications system. 

Evolution of data communications as 
used in data processing had been hap- 
hazard and, essentially, need-driven. 
Two basic protocols (data link control) 
have dominated the scenario: (1) start- 
stop for slow, usually human-operated 
interactive types of terminals, and (2) 
binary synchronous communications 
(BSC) for higher speed buffered types 
of devices 

Even within IBM, various products 
used different flavors of BSC and 
start-stop protocols, requiring differ- 
ent types of hardware (line adapters) 
in the communications controller, and 


—— 


f application programs. Because a large 
portion of the data processing prod- 
ucts from non-IBM manufacturers is 


intended for use with IBM computers, 
the issue of compatibility with SNA is 
a critical issue for a large portion of the 
data processing industry. 

The development of SNA has been 
both evolutionary and revolutionary. 
During the latter part of the 1960s, it 
became obvious that data processing 
during the 1970s and beyond would be 
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different software modules in the host 
CPU. 

Supporting such a wide variety of 
hardware-software combinations had 
been a nightmare not only for users 
but also for IBM. IBM realized that, to 
meet the close coordination between 
the data processing and data commu- 
nications functions necessary for the 
products of the late ‘70s and ‘80s, a 
revolutionary approach or architecture 
had to be developed. High-powered re- 
search activities began within IBM 
and, after several trials and errors, the 
basic architecture and principles were 
agreed upon in the early ‘70s. This ar- 
chitecture became SNA. 

IBM decided SNA would be the tech- 


nical and marketing infrastructure, 
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FIGURE 1: SNA: BASE FOR IBM’S 
DATA PROCESSING PRODUCTS 
FOR THE 1980s 
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LITY WITH SNA 


that is, the base for all future data pro- 
cessing and data communication prod 
ucts. All IBM components (main- 
frames, terminals and application pro- 
grams) would use this structure for 
communications (see Figure 1). IBM's 
commitment to SNA rivals its commit- 
ment to the 360 series 

A major feature of SNA is the use of 
a common communications network 
using Synchronous Data Link Control 
(SDLC). The first major item in SNA 
to be announced, it is also the most 
publicized. SDLC is full-duplex and it 
is possible to attach different types of 
devices (interactive and RJE) on th 
same multidrop SDLC link. However, 
SDLC is only one component of the 
data link control part of the total SNA 
system, although even now, many 
users and some manufacturers make 
the common but deadly mistake of 
considering SDLC and SNA synony- 
mous 

SNA is based upon the technique 
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that is coming to be known as network 
architecture. In network architecture, 
the overall system is viewed as a series 
of functions residing at different 
levels. Each function or level is con- 
nected through an interface with the 
functions at levels immediately above 
and below its own. Another important 
rule in network architecture is that a 
level is allowed to operate (that is, 
handshake and exchange relevant in- 





“Compatibility with IBM teleprocessing 
systems used to mean emulation of the DLC. 
Now it means compatibility with all six layers.” 


formation) with its “peer-level’’ func- 
tion only. 

Extensive activities are going on at 
the International Standards Organiza- 
tion (ISO) on a seven-level network 
architecture model commonly known 
as the Open System Interconnection 
(OSI) model. Substantial similarity ex- 
ists between the proposed OSI model 
and IBM's SNA. 


SNA Levels 


SNA has six levels: end user, presen- 
tation services, transmission control, 
path control, data link control and 
physical control. 

The basic functions of the SNA lay- 
ers are as follows: end users are the 
source and destination of the SNA 
messages. These messages may be data 
or control types. The end user may be 
a device, a person or an application 
program or subsystem, such as IMS. 
The end user is not considered an inte- 
gral part of the SNA architecture, but 
rather the user of the architecture. 

Presentation services, the second 
layer, provide the necessary facilities 
and rules for the end user to use the 
communication network. The logical 
unit (LU) component of SNA provides 
the presentation services. 

The third layer, transmission control 
(TC), provides the acknowledgment 
protocol to be used between the two 
communicating entities, such as the 
types of acknowledgement, resolution 
of contentions, error recovery proce- 
dures and so on. This layer also con- 
trols the flow of data between the two 
communicating members. 

The path control (PC) function, layer 
four, is responsible for routing the 
messages between the two communi- 
cating members. It contains all the nec- 
essary facilities and resources required 
for path determination and switching 
within each node in the SNA network. 
PC also contains necessary segmenting 
facilities, should it be necessary. 

Layer five, the data link control 
(DLC) function, is responsible for pro- 
viding an efficient linkage between the 
two communicating path controls. The 
path control function hands over the 
message to the DLC, which has the re- 
sponsibility of transmitting the mes- 
sage to the desired DLC at the remote 
end and taking necessary actions in the 
event of any bit errors. SDLC provides 
the DLC function in SNA. The CPU 
channel is also a valid link for SNA for 
attaching the local devices directly to 
the host CPU. 

The physical control function, layer 
six, is essentially the modem interface, 
an RS-232 or the equivalent. Its func- 
tion is to provide the physical and logi- 
cal interconnection between the data 
terminal equipment (DTE) and the 
data communications equipment 
(DCE). 

These functions communicate with 
their adjacent levels through internal 
interface and with their peer-level 
functions through headers. For exam- 
ple, as a message travels from the end- 
user level to the physical control level, 
headers (and also trailers, when neces- 
sary) are generated by each level as the 
message passes through it. These 
headers are concatenated as overhead 
to the data portion of the message. 
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The principal items providing the 
functions, layers and the infrastruc- 
ture in SNA are: Virtual Telecommu- 
nications Access Method (Vtam) in the 
host CPU, Network Control Program 
(NCP) in the communications control- 
ler (3705), SDLC and Cluster Control- 
ler Node (CCN). Together they form 
the basic communications infrastruc- 
ture. The NCP may be both local and 
remote. 

A large number of IBM users, espe- 
cially the major ones, have tradition- 
ally used a variety of compatible non- 
IBM products to operate with their 
IBM host system, that is, with IBM 
mainframe and primarily IBM _ host 
software. The compatible products in- 
clude terminals with different degrees 
of intelligence, modems, telephone 
networks (mainly from the Bell sys- 
tem), front-end processors, host soft- 
ware and even PCMs. The following 
are the main reasons for their use of 
non-IBM products: 
© Price. In most cases, the compatible 
product has cost between 10% and 20% 
less than the comparable product. 
¢ Performance. In general, the com- 
patible products offered better perfor- 
mance than the IBM product. 
¢ Features/functions. Independents 
offered features and functions that 
were more attractive for the customer's 
applications and were also willing to 
adjust the product to suit the 
customer's specific needs, especially 
for major customers. 

* Better customization support. In- 
dependents customize a product for 
the specific application, especially for 
major users. It has been extremely dif- 
ficult to get similar service from IBM. 

© Better flexibility. To operate the 
product with other product devices, 
independents, especially smaller com- 
panies, have been very cooperative in 
the use of their products with devices 
from other companies. 
© Better service. This is a location- 
dependent factor. However, in most 
major cities, the independent services 
have matched that of IBM quite favor- 
ably. 
© Better delivery time. Better buy/- 
lease agreements. 
¢ Easier upgradability. Often with- 
out having to change the basic equip- 
ment. 
© Software cost. IBM software is 
available on lease only; whereas inde- 
pendents’ software is, in general, avail- 
able for both lease and buy options. 
© Many users, especially major ones, 
do not want a total one-vendor system. 


Compatibility Problems 


Until the late 1970s, compatibility 
with IBM’s teleprocessing systems 
could be achieved by emulating the 
data link control procedures, specifi- 
cally binary, BSC, or start-stop. Most 
IBM devices used a slightly different 
flavor of BSC and start-stop protocol. 
However, the protocol itself became 
fairly well understood and was com- 
paratively simple to emulate. 

Emulation meant providing similar 
types of functions in the terminal to 
those offered by the IBM device and 
the DLC (with specific flavor). During 
the 1970s, a large number of very suc- 
cessful IBM-compatible teleprocessing 


products emerged. 

In SNA architecture, the DLC is just 
one layer. To be compatible, the device 
must be compatible with all the six lay- 
ers. Compatibility includes being able 
to process all the different types of 
headers used in the SNA message for- 
mats. The SNA message header com- 
prises four distinct fields. 

¢ The outermost header (LH) is the 
link header and link trailers used by 
the data link control, which is SDLC 
for SNA. 

¢ The transmission header (TH) field 
contains routing information such as 
destination address, origin address and 
the message identity. The (TH) field is 
used by the switching nodes during 
the travel of the message from origin 
to destination. 

¢ The request/response header (RH) 
field contains end-to-end handshaking 
and acknowledgement protocols to be 
observed by the two communicating 
entities. 

e The request/response unit, (RU) 
field, is the information/data part of 
the message. It contains information 
for use by the destination end user. For 
certain types of messages, RU contains 
information describing the types of in- 
formation contained in the message. 

The LH field is required by SDLC. 
TH and RH field formats are common 
to all types of field formats. 

The content of RU is the most com- 
plex portion of the SNA message. It 
contains information regarding the 
mutually agreed protocol between the 
two end users, to be observed for the 
data term’s first session. It is called 
Bind session, the mutual agreement 
between the two end users regarding 
handshaking protocols to be used dur- 
ing the data transfer session. The exact 
RU format is device-dependent. The 
device has certain unique or special 
formats and protocols used for trans- 
ferring data and controlling its special 
types of devices. 

The relationship between the end 
user and the SNA component is 
handled by the logical unit (LU). The 
LU essentially provides facilities for 
the end users to access the network 

SNA compatibility requires that the 
device or system be compatible with all 
the header fields, interaction protocols 
and, most importantly, with the Bind 
parameters (agreement for data ex- 
change between the two end users). 


Compatibility Levels 


Here are the network components in 
SNA: 

¢ Physical units:(PU), essentially the 
logical nodes. 

© Logical units (LU), the facilities for 
the end users to access the network. 

¢ Data Link Control (DLC), which 
may be SDLC or CPU channel in 
SNA. 

Compatibility may be achieved at dif- 
ferent PU levels. There are, at present, 
four types of PUs in SNA. 

© PU Type 1 is the terminal node 
(TN). This is the simplest type, essen- 
tially using simple devices such as 
CRT keyboard (3270) or printer key- 
board (3767). The basic intent of PU 
Type 1 is to provide a BSC/SS type of 
device for the end users for easy mi- 
gration to SNA. Most of PU Type 1 


devices may be operated in both BSC 
start-stop or SDLC mode. 

© PU Type 2 is the Cluster Control 
Node (CCN). This is the principal type 
of device used in SNA. PU Type 2 
comprises a full-fledged node support- 
ing a number of LUs, into which the 
“end users’’ are attached. The end 
users could be devices such as CRT 
terminals, keyboards or application 
programs. Most of the newer and ad- 
vanced IBM devices use PU Type 2 or 
CCN nodes. 

© PU Type 4 is the communications 
controller. Currently in SNA this is 
the combination of the 3705 Commu- 
nication Control Unit and NCP. PU 
Type 4s perform as major switching 
nodes in the SNA network. 

¢ PU Type 5 is the host node, essen- 
tially the mainframe or host CPU. PU 
5 contains Vtam and application pro- 
grams using Vtam. The overall net- 
work manager, system service control 
point (SSCP), is a module in Vtam. 
SSCP is responsible for the control, 
management and coordination of all 
the components within the network. 

Compatibility may be achieved at any 
of these levels, that is PU1, PU2, PU4, 
PUS. 

A major factor in SNA compatibility 
is the application programs, especially 
for IBM-supplied application subsys- 
tems such as IMS and CICS. The LU 
equivalent in the compatible product 
(normally a program in the compatible 
CCN) must be able to operate with the 
application program in the host. It 
must have the same SNA macro 
operands options, data format and 
hand-shaking protocols as the IBM- 
supplied application program in the 
host. In addition, it must also comply 
with the recovery procedure used by 
the IBM application program in the 
host CPU. 


Control and Management 


Since IBM’s announcement of the 
single host operation of SNA in 1975, 
SNA has come a long way. In fact, 
Network Control and Management 
Facility is one of the major attractions 
of SNA for the users. Following are 
some of the highlights of the current 
version of SNA (SNA Release 3): 

© Multihost operation. Current SNA 
can support a large number of hosts in 
a complex network. 

¢ SNA domain. Essentially the group 
of nodes and LUs is controlled by a 
single system service control point 
(SSCP): the network manager. SSCP is 
a component in Vtam. Vtam is a host- 
resident Telecommunications Access 
Method (TAM) program. Essentially 
the domain is built around the TAM 
which in SNA is a Vtam or ACF/- 
Tcam. If a host CPU contains two ac- 
cess methods, then two domains will 
be controlled from the same host CPU. 
A domain consists of several subareas. 
Subareas are resources controlled by 
the access method or the NCP. The 
link between domains is via NCPs. 

¢ Address structure in SNA. The 
usual SNA network address is 16 bits 
long comprised of two fields — subarea 
and the NAU address. NAU is the 
Network Addressable Unit, an SNA 
entity with an address (such as LU and 
SSCP). The combination of subarea 





and NAU address is unique for each 
addressable unit in SNA. 

In the current TH, the 16-bit network 
address can support up to 16,000 ad- 
dressable units in the total network, a 
large number. Multihost operation al- 
lows many hosts to communicate with 
each other with a network of nodes 
and links. 

In most systems 8 bits are used for 
subarea address and 8 bits for NAUs 
within that subarea. This allows a sub- 
area to contain up to 256 addressable 
items (mostly LUs — end users). 

© Multiple ports. The current ver- 
sion of SNA allows multiple links to 
exist between adjacent NCPs for better 
reliability and higher throughput. 

¢ Explicit route selection. This fea- 
ture of SNA 3 enables the originating 
end user to specify the exact route 
(chain of nodes) a message should 
travel through to arrive at the destina- 
tion end user. 

© Improved recovery mechanism. In 
the event of a host breakdown, the 
NCPs in the domain are kept opera- 
tional by a predesignated host. The 
sessions (logical connections) passing 
through the NCP are continued except 
those with the effected host. Normal 
operation is resumed when the host re- 
turns. 

¢ Network problem determination 
aid (NPDA). An IBM-supplied diag- 
nostic program in the host to deter- 
mine problems in any part of the net- 
work and take necessary recovery ac- 
tions. NPDA is also a major attraction 
for the users for control and mainte- 
nance of a major SNA network. 


Compatibility Level 


Determination of where and how to 
be compatible with SNA — at which 
level to communicate with an SNA 
network — is complex. Following are 
the factors in this consideration: 

© Device to emulate. The IBM device 
the manufacturer wants to be compati- 
ble with may be aCCN, NCP orevena 
host. The nature and function of the 
device essentially determine the level 
of compatibility. The most common 
compatibility level is CCN (PU Type 
2). 

However, the exact set of SNA com- 
mands and responses, especially the 
Bind parameters, are somewhat differ- 
ent for different types of devices. For 
example, the set for 3276 (CRT display 
system) and 3776 (RJE system) are not 
the same. 

e Functions and message format. 
The exact message format and func- 
tions for the particular CCN type must 
be carefully analyzed. The compatible 
device must be able to process those. 

® Data flow control. This is different 
for different device types and for any 
particular device must be fully under- 
stood and emulated. 

© Data link control. This is SDLC for 
remote devices and CPU channel for 
local devices. This is the easiest part of 
compatibility. 

¢ Addressing structure. Exact ad- 
dress structure for the device must be 
emulated. 

¢ Network operation and control. 
This includes the various route parts 


and link selection as supported by the 
IBM device. 





¢ Network management. Must com- 
ply with the network control com- 
mands and functions as performed by 
the emulated IBM system. This is es- 
pecially true when emulating an SNA 
host or FEP. 

¢ CCITT - X.25 interface. Currently 
IBM is offering the X.25 interface as 
an RPQ in Canada and France. It is ex- 
pected to be offered as a standard 
product in other parts of the world in- 
cluding the U.S. The X.25 is expected 
to be a most common interface for us- 
ing Public Data Network (PDN) to op- 
erate with SNA. The exact type of in- 
terface and its detailed characteristics 


“IBM is committed to SNA as a product 
base for this decade. Support for pre-SNA 
hardware and software is gradually being dropped.” 


must be understood. 

¢ Diagnostics as used by the emula- 
ted IBM device. This is a crucial item 
and must be given thorough consider- 
ation. As stated earlier, the network 
diagnostic tools, such as NPDA, are a 
major attraction of SNA for the users. 


IBM Commitment 


SNA is certain to be the most power- 
ful factor in the data processing indus- 
try at least through the late 1980s. 
IBM is committed to SNA as the base 
for their data processing and data com- 
munication products for this decade. 
All new IBM data processing products, 


including the office products (an ex- 
pected major IBM product line for the 
1980s), are being offered through 
SNA. At the same time, support for 
the pre-SNA hardware and software, 
such as BSC and start-stop, is gradu- 
ally being dropped by IBM. It is ex- 
pected that by the mid-1980s the IBM 
products will support very few non- 
SNA hardware and software products, 
if any at all. 

Stated another way, SNA provides 
an excellent infrastructure for the 
compatible industry to offer products 
more attractive and acceptable to the 
users. 


Total Network — 
Performance Monitoring. 


| ee Digital’s 3709 NPM offers the 
telecommunications user a revolu- 
tionary degree of network control and 
performance monitoring, with features 
found in no other performance monitor 
available. The 3709 NPM provides real 
time network control and diagnostics for 
operations personnel; locates transient 
line error conditions and TP software 
bugs for systems analysts; and generates 
a complete network performance data- 
base for the TP manager. 

The 3709 NPM interfaces via patch 
panel or RS 232 connector. The system is 
available for delivery today for BSC and 
HDLCISDLC type protocols, with line 
speeds to over 56K bps, in configurations 
from 4 to 256 lines. Color CRT and addi- 
tional protocols optional. 

To Schedule a free on-site demon- 
stration call 800-247-2530. In Iowa, 
call collect 515-287-2578. 


Now. 


Real Time Network Operations 
Control 


Response Time Analysis 


Comprehensive Error and Alarm 
Reporting 


Line Utilization/Message 
Statistics 


Remote Line Data-Monitor 
Function 





Broadcast Function 
Database Generation 
Universal Host Interface 


Greatest Available Degree of 
Cost Effectiveness 














| 256 Line corporate facility. 


ESP Digital Systems Corporation 








8 Line banking installation. 
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Communication Networks 
gives you the show, the seminars 
and the sessions that cover the 


whole communications indus 


You'll get the latest 
information on voice, 
data and telecommu- 
nications, and—this 
year—you'll get 
expert advice on inter- 
national networking! 


Take a look at what this year’s 
Communication Networks Confer- 
ence and Exposition has in store for 
communications professionals: 


- Information-packed general 
sessions: telecommunications, 
resource management, investment 
and justification—and this time— 
multinational communications oppor 
tunities for users, carriers, vendors 
and business and policy makers. 

- In-depth skill seminars led by 
the best brains in the communica- 
tions industry. On Monday, you'll 
get seminars on Satellite Communica- 
tions, Network Design, “Viewdata” 
Opportunities, Network Control, Local 
Area Nets, Electronic Mail and Broad- 
band Systems. 

On Friday, the seminars will deal 
with Tariff Analysis outside the U.S., 
Public Data Nets, Worldwide Standards 
and Protocols and Personnel Develop 
ment. 


- An exposition of the latest in 
communications equipment by 
top vendors like Harris Satellite 
Communications, Timeplex, Digilog, 
Datapoint, and Cylix (to name just a 
few) to demonstrate the latest systems, 
hardware and techniques to make 
your networks more efficient and cost- 
effective. And they're all gathered 


under one roof in Atlanta, center of 
the high-tech South and home of 
many major suppliers who'll be rep- 
resented at the conference. 

Here are just a few examples of the 
calibre of people who are waiting to 
share their expertise and experience 
with you in Atlanta: 


William Ellinghouse, President of 
AT&T, drew more than 800 communi- 
cations executives when he spoke on 
“The Future of AT&T” at Communica- 
tion Networks ’81. 


Dr. Howard Frank, President, Net- 
work Analysis Corporation, has been 
such a successful speaker at Commu- 
nication Networks that he came back 
last year for the third time to speak 


on “Telecommunications as a Manage- 


ment Resource.” 


Atlanta-82 


try. 


Allen Krowe, President, IBM, Systems 
Communications Division, was the 
keynote speaker at Communication 
Networks ’81. He addressed a stand- 
ing room only crowd on “The Future 
of Telecommunications.” 


Registration Information 
Communication Networks Conference 
and Exposition ’82 will be held Janu- 
ary 10-14 at the Georgia World Con- 
gress Center, Atlanta, Georgia. Atten- 
dance at three days of sessions and 
admittance to the Exhibition is $395. 
Attendance at a full day of In-depth 
Skill Seminars (there are two days of 
Seminars) is $245 each day, and in- 
cludes admission to the Exposition. 


For more information please call 
Louise Myerow, Registrar, or Terri 
Hamilton, Exhibit Sales, on our toll- 
free line: 800-225-4698. In Massachu- 
setts call 617-879-0700. 


Atlanta -82 
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By Francis X. Dzubeck 


NETWORK 
MANAGEMENT: 


PUTTING THE PIECES TOGETHER 


uccessful network manage- 
ment can. be © succinctly 
described as the complete, or- 


ganized control of the motion: 


of data through a network 
which results in the highest percentage 
of utilization, reliability and availabil- 
ity with the least amount of internal 
delay and cost to the user. 

Such a complex sentence indicates 
the compound nature of the responsi- 
bilities of the network manager. This 
article will discuss those responsibili- 
ties and present the means by which 
the network manager can, using 
present technology, create a manage- 
able entity. 

The task of network management, 
from the small centrally controlled net- 
work to the distributed, multitiered 
network, can be divided into four dis- 

tinct areas of re- 
sponsibility 
and control: 
Performance, 
availability, 
operations 
and R&D 
and cost. 
Network _per- 
formance measure- 
ment is management's 
most effective tool in monitoring the 
usage and growth pains of a network. 

The computer vendor, from the first 
days of communications integration 
into DP, has always provided some 
form of data gathering capability and 
utilization report generation as part of 
his communications executive. As the 
users progressed to multiple-tiered and 
multiple-vendor networks containing 
clustered terminals, concentrators, 
multiplexers, remote job entry (RJE) 
systems and distributed data process- 
ing systems, the usual vendor- 
supplied communications _ perfor- 
mance measurement 
procedures fell far 
behind manage- 
ment require- 
ments. 

In fact, it 
was not un- 
til June 
1979, with 
IBM's —an- 
nouncement 
of Systems Net- 
work Architecture 
(SNA) Release 4, that 
a computer vendor fully 
ventured into the area of communica- 
tions network management. Although 
SNA still requires all IBM components 
in order to operate effectively, the ba- 


Francis X. Dzubeck is president of 
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NETWORK 


} MANAGEMENT 


OPERATION — 
AND R&D 


sic elements exist for an integrated per- 
formance monitoring system. 

The other computer manufacturers 
have not yet followed IBM’s lead, 
thereby permitting the entry into the 
marketplace of various small systems 
integrators of communications perfor- 
mance measurement tools (stand- 
alone, specially programmed minicom- 
puters connected through the network 
to each user node). This solution, often 
protocol dependent, still does not al- 
low the manager to be totally flexible 
in his choice of vendors or network 
configuration. 

The management, in reality, should 
attempt to create measurement tools 
relative to its specific network and the 
equipment at each end point. Thus, 
management should integrate the best 
of computer manufacturer-supplied 
tools, other vendor performance aids, 
and its own ingenuity via software to 
create a comprehensive performance 
measurement and evaluation system. 
This integrated approach is an abso- 
lute necessity for effective manage- 
ment. 


Management for the first time will 
have at its disposal within this envi- 
ronment the ability to distribute soft- 
ware to do the data gathering for true 
and accurate performance measure- 
ment. Information should be gathered 
from the various hosts, end points, 
and the intranetwork nodes (gateways, 
concentrators and so on) every hour, 
with instantaneous peak readings 
taken on a demand or exception basis. 
This information can be used as a real- 
time summary of network perfor- 
mance and for detailed daily reports. 
The following report content should 


be available to management as a mini- 
mum requirement for distributed net- 
work performance evaluation: 

¢ Cumulative network downtime. 

© Detailed subnetwork 
downtime. 

© Circuit 
ports. 

© Response-time analysis. 

e RJE vs. interactive us- 
age. 

e Narrative vs. data 
usage. 

© Queue length descrip- 
tions. 

¢ Histogram of daily usage. 

e Failure rate of subnetwork by time 
slot. 

¢ Local CPU and file activity statis- 
tics. 

© Local device error activity. 

¢ Network gateway failure statistics. 

The following statistical reports will 
also be required by management for 
network trend and growth analysis: 

¢ Distribution of character and 
packet volume. 

© Statistical profile of all time-related 
network traffic. 

© Distribution of traffic by time of 
day and location. 


utilization re- 


e Peak volume 
statistics. 
© Correla- 
tion of ac- 
tivity re- 
lated to a 
A similar 
time period 
(prior day, 
month and so on). 
© Queue length statistics 
by time and volume. 
= Network availability is defined 
simplistically as follows: 


n “ 
Uptime, 
Aueneniny = li-a] Uptime, + Downtime, = 


2 MTBF, 
li- i] MTBF, + MTTD, + MTTR,, + MTTR2, 


Where: MTBF = Mean Time Between 


Failure 
MTTD = Mean Time to Diagnose 
MTTR, = Mean Time to Respond 
MTTR, = Mean Time to Repair 


n = Total Number of Network 
Elements 


Until recently, this key element of 
network management has been within 
the user hands-off area of common 
carrier responsibility. With the contin- 
ued installation of customer-provided 
interface equipment, the user became 
able to locally “assist” the telephone 





“The concept of the network control system 


is applicable throughout the data communications 


spectrum — it applies to both the small and large user.” 


company in the diagnosis of faulty 
equipment or circuit facilities. Even to- 
day, where digital communications 
services are common-carrier provided 
or the user takes advantage of a value 
added/public carrier, the responsibility 
for network availability remains in the 
hands of the vendor. That is to say, the 
manager may be offered a high MTBF, 
but his ability to reduce MTTD, 
MTTR,, and MTTR; is nonexistent. 

This leads us to-the always present 
world of analog circuits and modems. 
This important segment of the net- 
work facility will be with us until the 
next century in remote areas of major 
cities and rural locations. 

Today’s analog user can have a high 
degree of influence upon the values 
placed into the network availability 
equation. The MTBF of the vendor- 
supplied network interface equipment 
can be influenced by selections based 
upon the criterion of high reliability, 
that is, greater than 30,000 hours. The 
MTTD is directly related to the ability 
of the user to isolate and diagnose fail- 
ure by component-line, network end- 
point equipment or modem. The 
MTTR, and MTTR; can now be con- 
trolled by the user through use of se- 
lective redundant interface equipment 
and alternate circuit paths. 

Response and repair can effectively 
be almost instantaneous with the use 
of controlled on-line switching sys- 
tems. The user has a major area of con- 
cern with respect to circuit MTBF. 
This sacrosanct responsibility of the 
common carrier must be viewed prag- 
matically as a management “hope for 
the best’ situation. The following 
items, which are beyond the control of 
the manager, may dictate circuit 
MTBF: physical location of circuit 
end-point, circuit engineering, central 
office bridging, age of plant facilities, 
local loop quality and the lack of quali- 
fied common-carrier test facility per- 
sonnel. 


Three Levels of Control 


The management control tool re- 
quired to achieve a high percentage of 
network availability is the network 
control system. The system contains 
three levels or degrees of control (see 
Figure 1 on Page 96): 

1. Functional level. This is the net- 
work architecture level usually sup- 
plied by the computer manufacturer 
where the network takes shape as a 
configuration with priorities, restric- 
tions and routing groups. At this level, 
all component alarms and protocol er- 
rors are analyzed and displayed to the 
network controller. The controller can 
take action by command logic to stop, 
start or software-test a network end 
point, associated peripheral devices, 
concentrators or other intelligent net- 
work elements. If the diagnosis by the 
controller shows a fault, the controller 
may reroute the traffic or reconfigure 
the network to bypass the problem. 

2. Interface level. This is the control 
level which monitors and diagnoses 
failure of the modems, multiplexers 
and gateways within the network. Un- 
til IBM’s entry into the modem mar- 
ketplace (SNA Release 4) and the an- 
nouncement of Dataphone II by 
AT&T, this area of control belonged to 
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the independent modem vendors. The 
command system structure is similar 
for all vendors, with the capability 
(through in-band/out-of-band signal- 
ing) to monitor the RS-232C interface 
or strap option settings, scan for error 
faults and allow the network controller 
to test the components and remotely 
implement diagnostic modes — 
screaming search, audio loopback and 
end-to-end and bit error tests. 

As a result of the above testing, the 
controller can command the modem to 
disconnect, switch to dial backup or a 
hot standby and change the strapping 
options or fallback rates of the modem. 


nearer: —~ 


A decade ago Bolt Beranek and Newman 
pioneered the packet-switch network. 

Today we offer you a field-proven line of 
processors and controllers so advanced they 


liberate network design. 


Now you can ignore speed variations, line 
disciplines and load levels. For the first time 
you can create an inexpensive communica- 
tions network with compatibility among all 


hosts and terminals. 


For any applications requirement. 


On any scale. 
Listen: 


True Adaptive Routing. On a BBN network, 
lines are never pre-allocated. Packets— 
even from the same message—may run 
along different paths. Maximum efficiency is 
the standard. If a failure should occur, it is 
automatically sensed and the failed line by- 
passed. True adaptive routing means no 
manual intervention is ever required when a 
failure occurs or when traffic loading changes 


quickly. 


In addition, this level is also the early 
warning point for circuit error and 
failure detection. 

3. Circuit level. This is the control 
level which allows the monitoring and 
diagnosis of analog voice-grade com- 
mon-carrier supplied circuits. Using 
the interface control level to isolate a 
network test point, the circuit quality 
is monitored to produce actual signal 
levels and a measurement of the varia- 
tion from a preset quality standard for 
frequency shift, noise, phase jitter, 
harmonic distortion and so forth. Also 
at this level, history and predictive 
trend analyses are performed as circuit 


failure early warning aids. The capa- 
bility of detailed circuit quality moni- 
toring is new for network controllers, 
because it has always been the respon- 
sibility of the common carrier to diag- 
nose and trouble-shoot its own prob- 
lems. The long outages and excessive 
mean time to diagnose, respond and 
repair by the common carriers have 
made this level an important part of 
the network control system. 

The concept of the network control 
system is applicable throughout the 
data communications user spectrum. 
The small user (see Figure 2 on Page © 
96) has at his disposal new, inexpen- 


HAVE YOU BEE 
PACKET-SWITC 


Common Software. With BBN, software 
is the same at each node. Already in place 
throughout the network is the Interface Mes- 
sage Processor (IMP) program to handle 


packets from both hosts and other nodes. A 


hosts. 


program variation, Terminal Interface Pro- 
cessor (TIP), supports terminals as well as 


Maintenance costs are now dramatically 


reduced. More important to the designer, 


system configuring couldn't be easier. 


Equality among nodes. For flexibility all 


BBN nodes are created equal. When you add 
or subtract sites, the change is automatically 
sensed and accepted throughout the net- 
work. No special hardware, software change 
or system redesign is required. 

Superior Message Control. Importantly, 
BBN networks deliver messages in milli-sec- 
onds, not minutes. They do so with superior 
message control. Routing control. Error con- 
trol. Status control. Traffic control. It's all auto- 


matic—the host node even receives an im- 





sive monitors and test equipment 
which he can utilize in a manual mode 
for local analysis. The following forms 
of test equipment would be required in 
a small user environment: 
¢ Breakout monitor. 
¢ Bit error rate tester. 
Manual patchfield. 
On-line data content monitor. 
Frequency/level/noise meters. 
Local modem and _ end-point 
diagnostic tests. This small inventory 
of test equipment applicable to the in- 
terface and circuit levels of the net- 
work control system, coupled with the 
computer vendor supplied functional 


level reports, can provide a high per- 
centage of network availability to the 
small user. 


Large-User Needs 


The larger user (see Figure 3 on Page 
96) operating a remote distributed data 
processirg network requires an auto- 
mated/integrated, yet centralized, net- 
work control system. Centralization 
allows the user the ability to manage a 
broad class of failures without dupli- 
cation of equipment and personnel. 
The concept of centralization of net- 
work control will be discussed further 
as it relates to the cost of network 


WAITING FOR 
NETWORKING 


mediate acknowledgment that the message 


got through. 


All lines and nodes are effectively trans- 
parent in the system. And overall, channel 
coordination and control are so sophisticated 
there is essentially no lost data. 

Passive Supervision. Unlike other packet- 
switch networks, BBN systems can run with- 
out an operations center or human supervi- 
sion. Our passive control philosophy puts 
most management functions in each packet 


processor. 


On a global scale, monitoring tasks may 
be assigned to a Network Monitoring Center. 
It appears to the network as just another 
host, but with it you can diagnose, problem 
solve and report on an instantaneous basis. 

If you've been waiting for the tools to de- 
sign powerful and trouble-free communica- 
tions networks, your day has come. 

BBN Computer. It may be a new name in 


Marketing Dept. 
33 Moulton Street 


information: 


like a mini. 


redundancy. 


Name 


“Network control for the large user 
begins with the implementation of some form 
of hierarchical network architectural software.” 


management. 

Network control for the large user 
begins with the implementation of 
some form of hierarchical network ar- 
chitectural software. This may be ven- 
dor supplied (SNA, Decnet and so on) 
or user created. Included in this level is 
the man/machine interface in the form 
of a stand-alone network control pro- 
cessor or integrated I/O devices with 
associated software resident in one of 
the host computers in the network. 

After the main functional network 
control level is established, the user 
can select from one of the various ven- 
dors (Codex Corp., Milgo Electronic 
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Yes, I'm interested in BBN's unique approach to 
packet-switch networking. Please send me more 


0 C/30. The first communications processor priced 
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packet-switching to you, but we were there 


in the beginning. 








Corp. and so on) a suitable interface 
control level. Unfortunately, at this 
point we find each modem vendor im- 
plementing a different control system 
linked to his particular modem. The 
marketing philosophy is obvious, but 
the practicality of a single-vendor net- 
work to the user may not exist. 

The large user’s only alternatives be- 
come multiple interface control sys- 
tems to diagnose and control each dif- 
ferent vendor’s modem within the net- 
work; a user-programmed minicom- 
puter network management system in- 
terconnecting multiple vendors’ 
unique minicomputer network con- 
trollers; or the implementation of a mi- 
croprocessor analog/digital. control 
unit (“wraparound” device) at each 
end point. Only the last two alterna- 
tives offer a vendor-independent in- 
terface level. 

The large user finally is concerned 
with the circuit control level in the 
form of circuit quality monitoring and 
the ability to remotely perform switch- 
ing to a redundant component or alter- 
nate circuit path. This capability is just 
beginning to be provided by the mo- 
dem vendors, utilizing their previously 
mentioned interface control systems 
along with distributed microcomputers 
to examine the equalizers in each mo- 
dem. This technique, although not 
100% accurate, offers the user a tre- 
mendous diagnostic aid. 


Operations and R&D 


Network management must also con- 
trol the day-to-day activities of the op- 
eration of the network. There are three 
areas to be given operational consider- 
ation: 

1. Documentation of the network is 
a requirement for centralized network 
control and performance measurement 
of the system. The documentation 
should, as a minimum, be as follows: 

© Circuit layout record. 

¢ Network map. 

© Hardware/software 
ences. 

e All network vendor maintenance 
records. 

© Software listings by network task 
and component. 

e All user-site telephone numbers 
and individual contacts. 

e An interface component mainte- 
nance history log located at each user 
or nodal site. 

e Circuit control telephone contact 
index and log. 

e Maintenance history by compo- 
nent. 

e Inventory by serial number of all 
network components by site. 

© Network redundancy locations and 
switching criteria 

© Vendor contractual or tariff com- 
mitments. 

2. Procedures for network manage- 
ment should be well defined by the 
user for effective personnel direction 
and operations control. An example of 
such procedures is as follows: 

e Operations manuals by network 
component. 

© Comprehensive view of network 
operation. 

© Trouble tickets. 

® Escalation levels. 

© Preventive maintenance guidelines. 
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“The network manager should reevaluate 
his topology every five years, with a major 
restructuring, if required, every two years.” 


¢ Fallback techniques. 

¢ Diagnostic techniques by compo- 
nent or type of trouble. 

e Disaster protection or 
manual. 

3. Personnel practices are manage- 
ment’s weakest link within the net- 
work operational environment. The 
ability to hire qualified personnel may 


recovery 


well be outside network management's 
realm of responsibility. If so, the re- 
quirement exists to define for the cor- 
porate personnel office the prerequi- 
sites for each operational position and 
the “intrinsic qualifications’ that 
make a candidate suitable for hire. 
After selection of a suitable individ- 
ual, the network manager must estab- 
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lish a training program which will ac- 
complish the ‘‘bringing up to speed” 
of the new hire and present the indi- 
vidual with all applicable network doc- 
umentation and procedures. 

The training of new network person- 
nel must also be accomplished in the 
shortest time frame with the least ef- 
fect on network operation. This last 
comment must be carefully consid- 
ered, for the most intense and reward- 
ing part of training is always “hands 
on” in a live environment. 


R&D Responsibility 


The growth and evolution of the net- 
work is the prime responsibility of the 
R&D function of network manage- 
ment. Technology is expanding at a 
rapid rate due to the advent of compe- 
tition and the intrusion of the micro- 
computer into the world of communi- 
cations. This rate will not decrease in 
the 1980s. The network manager must 
be prepared to take advantage of every 
new advancement that may be inte- 
grated into the existing network. The 
prior statement is not the “ego” or 
“state-of-the-art” syndrome some- 
times prevalent within the computer 
industry, but a management perspec- 
tive intended to allow the network 
manager to bring new technology int_ 
the operational arena after thorough 
performance analysis and cost justifi- 
cation. The network manager should 
reevaluate his network topology and 
implementation every five years, with 
major complete restructuring, if re- 
quired, taking place within two years 
of the evaluation period. Networks are 
service entities existing only to connect 


. various hosts and user end points. 


Data applications are continuing to in- 
crease, and with the future bringing 
voice and facsimile into the network, 
R&D is a mandatory control element 
for the network manager. 

As network designers turn more and 
more toward the vistas of structured 
network management, the analysis, 
monitoring and control of cost become 
increasingly important. The cost of ef- 
fective network management can be 
divided into the areas of selection, op- 
eration and R&D. The select‘on of an 
implementation technique _ utilizing 
performance measurement and avail- 
ability control becomes a management 
question of cost vs. performance. The 
cost of network management should 
be dictated by the rewards manage- 
ment will receive -from its expenai- 
tures. The cost of performance control 
must include the license charges for 
computer vendor-supplied software, 
the additional internal costs for spe- 
cialized data gathering and statistical 
report programming and the cost of 
associated vendor-supplied hardware. 
The cost of availability control must 
include test equipment, modem net- 
work control features, network super- 
visor hardware and software and vari- 
ous forms of circuit-quality moni- 
toring devices. 

The implementation cost of network 
management is a user’s decision. The 
size of the network may not be the sole 
point dictating cost. Under normal cir- 
cumstances, size equates to expendi- 
ture, but with respect to network man- 
agement, network importance to the 


user through performance and avail- 
ability may at times be an overriding 
factor. 

The recurring operational cost of the 
network is an additional concern to 
management. The first directive of 
network cost management relative to 
operations is centralization of all 
diagnostic, control and maintenance 
dispatch functions. This centralization 
will result in a major reduction in ‘‘no- 
trouble-found,” misdiagnosed and 
overtime maintenance calls. 

The control of vendor maintenance 
may be taken a step further through: 
the software implementation of a ven- 
dor maintenance control system (a 
user-supplied system independent of 
vendor aid). This system.should be ca- 
pable of monitoring the contractual 
performance of each vendor with re- 
gard to MTTR, and MTTR,, generate 
empirical user-relative MTBFs, locate 
poor vendor performance areas, con- 
trol the p.m. schedules based upon us- 
age and develop a trend analysis of 
equipment failures. Through the use 
of the maintenance control system and 
centralization, the user can reduce re- 
curring costs, increase reliability/- 
availability and apply configuration 
management techniques to the net- 
work. 

The application of cost control may 
also manifest itself in the area of ven- 
dor invoice analysis. This task, usually 
reserved as a corporate accounting 
function, has evolved during the last 
few years into a massive network man- 
agement verification effort. This ef- 
fort, utilizing network performance 
monitoring and the maintenance con- 
trol system, is the only method avail- 
able to network management to review 
vendor maintenance and/or common 
carrier invoices. This problem becomes 
acute when invoices for  value- 
added/public packet services are part 
of the cost of the network. Without 
performance monitoring by network 
gateway or end point, no accurate veri- 
fication of usage-related charges is 
possible by the network manager. 

Lastly, the cost area of research and 
development. This cost must always 
be considered by network manage- 
ment. The evolution of the network 
can only be managed effectively if 
funds are expended on the continual 
analysis of growth and network topol- 
ogy. 

The expenditures made by manage- 
ment toward R&D may also be used to 
generate cost reductions by taking ad- 
vantage of new common-carrier tariffs 
or the new services of value-added/- 
public networks. To this end, even the 
small network manager requires some 
degree of experimentation budget. 
That budget, as a rule of thumb, 
should be 5% of the total operational 
cost of the network. 

This article has presented the mulkti- 
faceted nature of network manage- 
ment. The ideas offered are applicable 
to all users, large and small. The ‘80s 
have all the signs of being the banner 
decade of network growth. Each user, 
in order to survive, must examine his 
own needs and tailor his own unique 
network management system to moni- 
tor and control budget, performance, 
and availability during this decade. @ 





By Herbert L. Gepner 


DIRECTIONS 
IN DATA COMM 
SOFTWARE 


ommunications is the trans- 

mittal of information and 

ideas. Communications 

takes place between human 

beings and, in today’s com- 
puterized society, between man and 
computer, or computer and computer. 
The primary goal of communications 
is to pass information from one entity 
to another in an efficient and under- 
standable manner. 

Communications with a computer re- 
quires several elements. First, an input 
device is needed to transmit the data. 
When people communicate, they use a 
special form of code called language. 
The same is true when man communi- 
cates with a computer. The language 
used in this case is a special code that is 
understood by the computer. The 
transfer of information (data) must be 
conducted electronically and with the 
help of specialized devices to assist 
man in inputting this information to 
the computer. 

Second, a medium is required to 
carry that data to its designated point 
of delivery and, finally, a device is re- 
quired to display that information to 
the recipient upon delivery. 

Input devices have taken many forms 
over the years, starting with card 
readers and magnetic tape reels and 
working their way up to today’s 
super-smart terminals. Transmittal 
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media are usually referred to as chan- 
nels or data links, depending on 
whether one is performing local or re- 
mote transmission of data. Finally, on 
the receiving end of this line would be 
an output unit, which could be any- 
thing from a printer to a CRT terminal 
or hard-copy terminal. 

Let’s take this simplified description 
of a data communications network and 
expand on it somewhat. As previously 
noted, we are interested in inputting 
data, sending it to a transmission point 
for processing and, after processing, 
directing the information to a desired 
termination point. In order to accom- 
plish this we must have the appropri- 
ate hardware to accomplish the task 
along with a knowledgeable control 
mechanism, which we call communi- 
cations software. Because of the fixed 
manner in which the hardware was de- 
signed to operate, the manipulation of 
data to meet specific requirements of 
the user has to rely on the logic built 
into a software entity. 


Rapid Advancements 


To appreciate the rapid advance- 
ments that have taken place in the field 
of communications, both hardware 
and software (because it is meaningless 
to separate the two), one has only to 
look back to that period in the evolu- 
tion of data processing where every- 
thing was done in batch mode. The 
group inputting data usually did so via 
punched cards and either hand- 
delivered or mailed this input to the 


processing center. The information 
was then processed on a scheduled ba- 
sis (if the user was lucky), which fre- 
quently would be the evening or next 
day after receipt of the data. The out- 
put, which usually took the form of 
large reams of paper, would be ready 
for delivery the following morning 
(again, if the user was lucky) and 
would wait in some bursting room un- 
til there was someone available to hand 
deliver or mail the output to the end 
user. Although far from efficient, the 
lack of experience with data process- 
ing made this an accepted mode of op- 
eration (for a very short period of 
time). 

Then businesses and the volumes of 
company data started to grow, and this 
slow method of inputting and process- 
ing data was no longer acceptable. 
Large companies started to decentral- 
ize their operations, and delays in 
transmitting information from these 
outlying points to the headquarter’s 
processing center sometimes caused 
losses in business opportunities, inad- 
equate planning and generally slip- 
shod operations. There was a demand 
for fast, efficient and accurate trans- 
mission and processing capabilities. 
The industry answered this demand 
quickly, and the answers were neither 
organized nor standardized (unfor- 
tunately). 

The early networks comprised the 
connection of a terminal (or group of 
terminals) at a local or remote site to a 
single computer. The software control- 


ling this network was not specifically 
designed for communications, but in- 
stead was usually an add-on to the op- 
erating system’s basic device-handling 
capabilities. 

Although minor degradation was 
noticed when operating in a communi- 
cations mode, the early, low levels of 
traffic caused no great concern among 
DP managers. As the loads became 
larger and larger, however, the system 
slowdown became a great concern. To 
answer this need, the industry created 
the communications access method. 

Almost every manufacturer of com- 
puter hardware was forced to develop 
an access method that would require 
the programmer to assume the burden 
of device handling, scheduling, syn- 
chronization and a myriad of other 
control functions previously handled 
by the operating system. This freed the 
operating system to handle non- 
communications-oriented DP chores, 
thereby decreasing somewhat the sys- 
tem degradation. 

One of the most popular of these ac- 
cess methods was IBM’s Basic Tele- 
communications Access Method 
(Btam). Although it was the most effi- 
cient method of developing and con- 
trolling communications operations at 
the time, Btam has fast been aug- 
mented by more highly sophisticated 
access methods, such as IBM’s Virtual 
Telecommunications Access Method 
(Vtam) and Telecommunications Ac- 
cess Method (Tcam). 

For those who are wondering, Btam is 
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“Application program development 
continues to be a major bottleneck 
in the implementation of data communications.” 


not dead. To the contrary, like the con- 

tinued existence of the IBM 1401 pay- 
roll system, Btam programs are alive 
and well, and Btam applications are 
still being developed by a small elite 
group of diehard communications spe- 
cialists. 

The primary drawback of Btam is its 
device-to-applications dependencies, 
which result in increased complexity 
and redundancies in the programming 
effort. With Btam, the programmer is 
responsible for all the housekeeping 
required to manipulate the data being 
transmitted from a unique device (or 
group of devices). The access method 
has to be made aware of each 
terminal’s operating characteristics. 

Not long after the introduction of the 
Btam access method, the front-end 
processor was introduced. This hard- 
ware device assumed the responsibility 
of manipulating and untangling the 
various terminal and channel trans- 
mission characteristics, thereby pre- 
senting the applications program and 
access method with “clean” data. 

Over the years, more and more logic 
has been moved away from the central 
processor into the front-end processor 
(currently called a communication 
controller) and even beyond to the ter- 
minal itself. This distribution of func- 
tion minimizes data dependence within 
the application program and the oper- 
ating environment. 


Better Control 


As networks became more sophisti- 
cated, the need for better control of the 
information being transmitted became 
more demanding. An answer was 
sought from the software developers. 

In response, they vastly improved the 
access methods, incorporating such 
features as automatic data buffering, 
scheduling, line synchronization, error 
recovery, device independence and so 
on. The software routines became so 
highly technical that although still 
called access methods, they in fact 
were access systems. 

Even this did not answer the user’s 
needs for long. The use of access- 
method programming still caused 
lengthy implementation of a function- 
ing network environment, not to men- 
tion overruns on development costs. 
Here again, the software engineers 
came to the fore. They created and in- 
troduced the  telecommunications 
monitor. One of the earliest of these 
was IBM’s CICS, which has grown 
(not always in an organized manner) to 
meet the constant onslaught of new 
communications hardware technolo- 
gies. 

The teleprocessing (TP) monitor was, 
and still is in many installations, con- 
sidered the ultimate answer to the bot- 
tleneck situation created by lack of ex- 
perienced personnel and the tight time 
constraints enforced in getting the 
communications network up and run- 
ning. 

The TP monitor acts as a separate 
task in the operating system, handling 
all communications functions that 
would normally require the stand- 
alone access method and/or the oper- 
ating system. When using the monitor, 
a user could mix terminal devices in his 
network (that is, bisync, Synchronous 


Data Link Control (SDLC), teletype- 
writer and so on) without concern for 
their operational characteristics or ap- 
plication dependencies. Users could 
thus avail themselves of 
independently-marketed terminals at 
cheaper rates. 

The TP monitor also controls opera- 
tions such as message switching, poll- 
ing, remote job processing and most 
other communications tasks that nor- 
mally require special programming 
skills. The single most important ad- 
vantage of the TP monitor is that users 
could now create applications inde- 
pendent of the network’s operational 
requirements. 

Almost every computer manufac- 
turer offers a form of TP monitoring 
among its list of available program 
products. In addition, many indepen- 
dent software houses have created 
IBM-compatible monitors that can be 
integrated with the user’s system con- 
figuration. 

Some of the more popular compatible 
products include Com-Plete from 
Software AG of North America, Inc., 
Datacom/DC from Applied Data Re- 
search, Inc., Environ/1 from Cincom 
Systems, Inc., MPGSwift from Mathe- 
matica, Inc., Shadow II from Insac, 
Inc., Task/Master from TSI Interna- 
tional (formerly Turnkey Systems), 
IDMS/DC from Cullinane Database 
Systems, Inc., Intercomm and Mini- 
comm from SDA Products, Inc., and 
Westi from Westinghouse Electric 
Corp. These are only a few of the 
many offerings on the market, and 
their listing here does not reflect any 
preference or selection critera. Many 
other products not listed here offer as 
much or maybe more and should not 
be overlooked if you are in the market 
to acquire such a monitor. 

A side effect of the evolution of the 
TP monitor is the introduction of ap- 
plications development tools that can 
be used in conjunction with the moni- 
tor to ease the transition to the monitor 
environment and enable the user to re- 
alize more productivity from the moni- 
tor. 

Application program development 
has been, and continues to be, a major 
bottleneck in the full implementation 
of many communications systems. 
Only a few years ago, the only ac- 
cepted method of developing these 
programs was through the use of high- 
level language processors (for exam- 
ple, Cobol, Fortran, PL/I and so on). In 
the past few years, software develop- 
ers have come up with an interpretive 
language approach to program devel- 
opment. Programmer productivity aids 
display menu-like screens from which 
the user/programmer selects the oper- 
ations he wants performed by the ap- 
plication. Working with such aids, 
programmers can bypass many normal 
application development practices and 
can significantly increase productivity. 
One of the early examples of this type 
of tool is IBM’s DMS/VS which is 
used with IBM’s CICS/VS monitor. 

We have covered access methods and 
monitors and how they have evolved 
and become an integral part of our ev- 
eryday communications software en- 
vironment. These forms of generalized 
software still do not meet the many 





“The truth of the matter is 
there is currently no true standard 
which adds to the incompatibility in the U.S.” 


special needs of unique communica- 
tions operations. An example is the of- 
fice management environment, where 
word processing networks are fast be- 
coming an extremely important factor 
in the business world. The marriage of 
word processing equipment and data 
processing (and communications) 
equipment has become a common oc- 
currence. Other areas requiring spe- 
cialized software include time-sharing 
operations, remote processing systems, 
multiprocessing hosts, videotex dis- 
play, distributed data . processing 
(DDP) and so on. 


DDP Shaping Up 


Not too many years ago, the term dis- 
tributed data processing was coined. 
Originally, there were as many defini- 
tions of the concept as there were ex- 
perts in the field. Today, DDP is start- 
ing to take meaningful shape. The 
nodal approach to DP, eliminating to- 
tal reliance on the central host, has be- 
come extremely popular with large 
corporations that can afford to invest 
in the hardware and software expendi- 
tures to establish a workable system. 

Data base management systems 
(DBMS), which have incorporated 
data communications capabilities in 
their design through the marriage of 
TP monitors (their own or indepen- 
dently supplied compatibles), are be- 
ing designed to integrate distributive 
concepts as they relate to dispersed 
data bases. 

One of the main drawbacks asso- 
ciated with DBMS/DDP integration is 
that the DBMS must be able to ‘talk 
to’’ the minicomputer at each node. 
This implies DBMS compatibility. 
Also, the terminals and computers in 
the network must be able to communi- 
cate in the same or compatible proto- 
col. To date, this can only be accom- 
plished in a theoretical sense, although 
some manufacturers are implementing 
systems with this criterion in mind. 

“Protocols’’ and ‘‘architecture’’ are 
words that cause more concern on the 
part of the noninitiated programmer 
and manager than almost any other 
data communications concept. A pro- 
tocol is the device-dependent language 
structure used to allow a particular 
type of device to communicate with 
another compatible device over a 
transmission line. Lately, we have 
heard a lot about the X.25 protocol, 
IBM's SDLC protocol and other stan- 
dard or nonstandard protocols and the 
advantages or disadvantages of each. 
The truth of the matter is there is cur- 
rently no true standard, a fact that 
adds to much of the incompatibility 
being perpetuated in the U.S. Because 
of different characteristics involved in 
transmitting data from one terminal to 
another, the specialized communica- 
tions software development industry is 
flourishing and will continue to flour- 
ish. 

Another factor contributing to the 
profusion of communications software 
is the architecture being fostered by 
the individual computer manufacturer. 
IBM’s Systems Network Architecture 
(SNA) design is by far the most popu- 
lar of these. SNA encompasses a total 
spectrum of IBM networking commu- 
nications; that is, the logical structure, 


formats, protocols and operational se- 
quences that govern information 
transmission through an IBM data 
communications system. 


SNA Skeptics 


SNA was less than universally ac- 
cepted when first defined by IBM. 
However, IBM has released several 
iterations of system elements and in- 
creased the sophistication of the sup- 
portive devices over the last five years. 
Many IBM mainframe users therefore 
have accepted this communications 
philosophy with somewhat less reluc- 
tance. SNA-supported access methods 
and devices are available only with the 
virtual versions of IBM’s operating 
systems. However, nonvirtual systems 
still support non-SNA designated ter- 
minals and controllers. 

Although we often like to use com- 
prehensive comparison charts when 
we relate similar technologies from a 
variety of vendors, in the case of ven- 
dor architectures, only a few consis- 
tently meaningful comparisons could 
be presented in chart form at this time. 

It is more meaningful, therefore, to 
describe some of the software func- 
tions and implications associated with 
some of the more popular architec- 
tures. Because of the dynamic nature 
of the industry, the structures covered 
in this article may be joined by several 
new architectures by the publication 
date. There was no attempt to exclude 
any architectures from this report. The 
ones mentioned are those attracting 
the most attention from our readers at 
this time. 


Four Components 


There are four components that dis- 
tinguish an SNA network: a program- 
mable communications processor; 
Synchronous Data Link Control 
(SDLC) protocol; a layered concept for 
each communications operation; and 
specific terminals. 

An SNA network requires at least 
one processor, such as the 3704 or 
3705 communications controller. One 
such device must be configured with a 
host and perform the function of ex- 
clusive host control. 

SDLC is the IBM line protocol indig- 
enous to SNA. It is bit-oriented and 
can support half- or full-duplex trans- 
mission, point-to-point or multipoint 
lines and leased or switched facilities. 

A standard precept of SNA is the 
separation of each communications 
operation into an Application Layer, 
Function Management Layer and 
Transmission Subsystem Layer. Each 
layer is represented in both the send- 
ing and receiving elements of a link, 
where it performs specific functions 
and defined responsibilities. 

A wide range of terminal products 
can be employed in an SNA system, 
although each device’s degree of pro- 
grammability and protocol support 
significantly affects its communica- 
tions efficiency within the network. 

SNA supports two access methods: 
Tcam and Vtam. In 1976, IBM intro- 
duced an Advanced Communications 
Function (ACF), with a separate pro- 
gram product enhancement for both 
Tcam and Vtam. The most significant 
capability of ACF is the ability to in- 


Link your PDP-11 to today’s networks 


With ACC’s latest network 
packages, you can grab X.25 for 
your PDP-11. Use them to send 
messages to remote sites via 
Telenet or Tymnet. Or to sites 
within your own corporate-wide 
packet-switched network. 


IF-44/X.25 

Our IF-11/X.25 package consists 
of two circuit boards, shown 
above, pius software. The first 
three X.25 levels are supported. 
Up to 32 connections 
called circuits are 
handied siffult sly. 


The F-11020 seroproces- 
‘sor Its twe rds fit 


the IF-11/X.25, your PDP-11 is 
free to perform other tasks. 


User Mode X.29 

This terminai-handling software 
runs in your PDP-11. It serves as 
packet assembier/disassembier 
(PAD) for up to 32 independent 
PDP-11 users accessing the 
network. 

With User Mode X.29 conjoined 
with IF-11/X.25, you've linked 
your terminais right to the net- 
work. And the end result? The 
X.25 network is effectively ren- 
dered invisible: you can send 
network messages in a direct 
and simple manner. Now how's 
that for stargrabbing? 

Want to know more? Contact 
ACC today. 


228 EAST COTA STREET, SANTA BARBARA, CA 93101 
(805) 963-8801 TWX 910 334-4907 


: red trademark of Digital Equipment Corp. 


Cordis Corporation, a leader in the medical devices industry 
recently acquired a new IBM 370/158 system with our move to 
our new Administrative and Technical Center. We now have an 
urgent requirement to fill new positions with employees who 
enjoy the challenge of developing new programs and growing 
with them in a Company that is rapidly expanding 


We have immediate requirements for the following positions: 


SENIOR PROGRAMMER/ANALYSTS 
ae and implementation of on-line systems using CICS and 
COBOL. Four or more years experience required. Project 
leader experience a plus. 


SYSTEMS PROGRAMMER 
Take charge of operating system generation and maintenance 
(OS/VS 1). Requires knowledge of SMP and ASSEMBLER 
language. Three or more years experience 


SYSTEMS PROGRAMMER 
Take charge of telecommunications. Requires good 
knowledge of ACF/VTAM and CICS intervals. Three or more 
years experience 


PROGRAMMER/ANALYSTS 
Program design, coding and implementation of on-line 
systems for large scale |BM computers. Working knowledge of 
COBOL and CICS essential. Three or more years experience 
required 


If you are looking for better things during the new year, look to 
Cordis for that opportunity. We offer a generous benefits 
program inciuding comprehensive group health/dental plans, 
employee savings plan, company-refunded retirement and an 
excellent relocation plan. 


Send your resume with salary requirement to: CORDIS 
CORPORATION, Attn: Charles A. Francois, P.O. Box 525700, 
Miami, Florida 33152. For a brief recorded message about 
Cordis, cali our 24 hour toll free number, 800-327-8083. Florida 
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“A distinguishing feature of DCA 
is its ability to support an environment 
of non-Univac processors and networks.” 


terconnect different operating systems 
and different hosts (including the most 
recent 8100 and 4300 processors), 
whether in the same or geographically 
different locations. Along with the ac- 
cess methods, SNA supports Network 
Management program products and 
Communications Controller program 
products. 


DNA Philosophy 
Digital Equipment Corp.’s Digital 
Network Architecture (DNA) cannot 
be compared with IBM’s SNA. DNA 


was first introduced in 1975. Support 
for the Decnet Phase I products ap- 


peared in 1976, with Phase II follow- 
ing about three years later. With Phase 
II support, DNA brought together the 
unification of the PDP-11 and VAX-11 
family of processors and associated 
terminals. Decnet capabilities were 
also extended to the Decsystem-10 and 
-20 mainframe systems. 

The reported objective of DEC’s 
DNA is to permit generalized inter- 
connection of different host comput- 
ers in point-to-point, multipoint or 
switched networks in such a way as to 
permit users to share programs, data 
files and remote terminal devices. With 
the release of Decnet Phase III, this 


goal appears closer. Along with incor- 
porating support for the X.25 interna- 
tional protocol standard that has 
enhanced packet-switching operations 
around the world, Decnet Phase III in- 
troduces an emulator that permits 
DEC systems to be interconnected 
with IBM (and other supplier) main- 
frames running in an IBM SNA envi- 
ronment. 

DNA also employs a layered method- 
ology. DNA’s structure consists of six 
functionally separate tiers: a User 
Layer, where the message originates; 
the Network Application Layer, where 
control information relating to the 


AND EMS-ONE: 
UPTIME TEAM 


to Intertel's EMS-One, SIGMA and NCS4000 
systems. This combination provides comprehen- 
sive remote monitoring, test, restoral, and man- 
agement functions throughout the network. 


Among the outstanding features of these 
modems are the unique internal spare modem 
and automatic dial back-up option for instantan- 
eous, round-the-clock communications restoral 
in critical applications. If a modem or line fails, 
simple operator commands from the central site 
automatically bypass the failure and restore 
communications. 


Keeping your network up and running is what 
Intertel is all about. And that means providing the 
latest advances in modems and diagnostics for 
the demanding datacom customer 


... anywhere in the world. 
Intertel’s new NCM1200 and 


NCM2400 modems are meeting 
-perfor- 


that demand. These hi 


Eve 


hing you need in a versatile, high quality 


modem is available with NCM1200 and NCM- 
2400 ... low speed secondary channel, domestic 
and CCITT V.23 or V.26 compatibility; self-testing: 
outstanding reliability ... and much more. 

lf dependable, on-line data communications is 


e important to you, talk to Intertel . .. the originator 
| _,_ Of network control and a prime source of 


modems and datacom products that keep your 

network up and running. 

To find out more about the Uptime Team, 
write or call for our brochure. Intertel, Inc, 


Six Shattuck Road, Andover, MA 01810. 
617-681-0600. 


mance network control and manage- 
ment modems ensure maximum uptime 
on domestic and international four-wire 


private lines. 


And for complete network control capability, an 
optional diagnostic card interfaces NCM modems 


SEE US AT 
INTERFACE ’81 
BOOTH #750 
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message is appended; the Network 
Services Layer, which handles the 
movement of the message between the 
modules of various other layers; the 
Transport Layer, which can be equated 
to the telecommunications access 
method of a large mainframe; and the 
Data Link and Physical Link Layers, 
which ensure that the message is trans- 
mitted error free to an adjoining node. 

The Digital Data Communications 
Message Protocol (DDCMP) is DNA’s 
byte-oriented link protocol, which is 
similar in structure to IBM’s bisyn- 
chronous protocol. 

Honeywell, Inc.’s Distributed Sys- 
tems Environment (DSE) is not for- 
mally referred to as an architecture, 
but more as a ‘‘concept in communica- 
tions processing.’” DSE is not a rigid 
framework for network implementa- 
tion. Any two Honeywell processors, 
remotely connected, could be consid- 
ered a DSE system, as long as some de- 
gree of similarity in application func- 
tionality exists. 

The classic DSE network includes a 
host, with a front-end or integrated 
communications processor; one or 
more remote or satellite processors; 
and terminals. The High-Level Data 
Link Control (HDLC) is the standard 
protocol for  interprocessor links 
within DSE. HDLC is a bit-oriented, 
synchronous protocol and is an imple- 
mentation of the International Stan- 
dards Organization (ISO) specifica- 
tions. 

DSE, as the name implies, embraces 
distributed processing — the placing of 
application processing at the user site, 
thus relieving the host of some of its 
processing burden. In addition, DSE 
supports distribution of data bases and 
data base management functions. 


DCA Features 


Sperry Univac’s Distributed Com- 
munications Architecture (DCA) de- 
scribes the interaction of its currently 
available communications hardware 
and software components through 
which networking is achieved. 

DCA embraces the concept of dis- 
tributive networking, similar to 
Honeywell's DSE philosophy. DCA 
attempts to relocate communications 
control logic away from the central 
processor. One of the distinguishing 
features of DCA is its ability to sup- 
port an environment consisting of 
non-Univac terminals, processors and 
networks. DCA also provides several 
modules as standard options which 
support IBM terminal handlers (emu- 
lators) and protocol compatibility with 
X.25 packet-switching services. In 
addition, an Adapt Feature permits the 
user to define virtually any terminal or 
communications protocol which is 
now available. 

Univac’s standard protocol is the 
Universal Data Link Control (UDLC). 
Like IBM’s SDLC, it is a bit-oriented, 
synchronous link protocol based on 
the IS0 HDLC and the Ansi Ad- 
vanced Data Communications Control 
Procedures (ADCCP) standards. 

As noted earlier, many other vendors 
have developed, or are developing, ar- 
chitectures unique to their product of- 
ferings. We would expect that in the 
very near future, almost every major 





minicomputer and mainframe vendor 
will be able to offer its own special ar- 
chitecture. 

Needless to say, this article cannot 
possibly cover all the various aspects 
of communications software that pre- 
vail in today’s environment, or those 
that are currently being developed or 
planned for the future. A book would 
be needed: In fact, several books 
would barely be sufficient to cover the 
subject. We have just touched upon 
some of the more talked-about aspects 
of communications software. Now, 
let’s turn our attention to what we see 
for the future. 


Hardware, Software Gains 


We predict that there will be no slow- 
down in the design and development 
of faster and more efficient hardware, 
which will dictate that the software be- 
come more independent of the operat- 
ing environment of the host or nodal 
terminals. This will involve more 
functions being incorporated into 
front-end processors, controllers and 
terminals in the form of microcode. 

The need for protocol standardiza- 
tion is imperative, and we predict that 
standardization will take place within 
this decade. It is probable that the ac- 
cepted standards will fall somewhere 
in between what IBM is willing to sup- 
port and what the rest of the industry 
is willing to accept. 

It is important that software support- 
ing one set of devices be able to com- 
municate directly with software sup- 
porting different devices. To effect this 
mode of operation, ‘portable’ soft- 
ware must be devised. This means that 
a common language must be developed 
that will make this heterogeneous 
handshaking environment feasible. 
This, too, will more than likely occur 
in the decade of the ‘80s. 

More sophisticated software will be 
developed to support telephone and 
television viewing data bases (for ex- 
ample, Viewdata, Prestel and so on). 

Multiprocessor, multinodal commu- 
nications will continue to expand in 
sophistication, especially in local word 
processing-oriented business environ- 
ments. 

TP monitors will get bigger (and bet- 
ter?) and will become an accepted part 
of all future DBMS environments, 
which will also include support for 
distributed data bases, inquiry/re- 
sponse, report generators and so forth. 

We also predict significant improve- 
ment in the software-supporting re- 
mote processing services, especially in 
the area of packet-switching systems. 
Networks supporting literally thou- 
sands of terminals are not very far off. 
By 1985 this support could become a 
reality. 

Within the next five years, we will 
also see almost complete acceptance of 
IBM's SNA philosophy by IBM users, 
if for no other reason than that it wil 
be all that is available to them, but we 
can look forward to a user being able 
to interface non-SNA environments 
with an SNA host configuration node. 

The educational world will be 
enhanced through the increased use of 
interactive television cable communi- 
cations, allowing remote schooling at 
home, in remote locations and even 


worldwide via satellite. Computer- 
aided instruction will also become 
more viable (meaning less expensive) 
in the ‘80s. 

There are two communications tech- 
nologies that we have not covered di- 
rectly in this article: electronic mail 
and point-of-sale (POS) systems. 

Electronic mail technology is cur- 
rently where distributed data process- 
ing technology was about three years 
ago — in its infant stages. No one 
knows exactly where it is heading, but 
they. know it is needed. Within the 
next five years, we predict that this 
muddle will be straightened out, and 


“Software technology no longer lags 
hardware. Rather, new software developments 
are dictating the need for new hardware.” 


great strides will be noticeable 
throughout the business community. 
POS technology is currently in the 
process of becoming more legitimate 
than ever before. Again, because of ad- 
vanced hardware technology, the soft- 
ware supporting retail and POS sys- 
tems has become more sophisticated. 
Now, if we can get the users to exploit 
that software to realize the potential it 
offers, faster POS _ installation/- 
utilization statistics will be recorded. 
Will this acceptance take place soon? 
We think not; the end-user organiza- 
tions are very conservative. It will be 
more than five years before the cost- 


efficiencies are so clear that manage- 
ment will readily embrace this ap- 
proach. 

In order for all of this to come about, 
and we have to doubt that it will, man- 
ufacturers will have to invest a great 
deal of money in the research and de- 
velopment of new technologies. It is 
safe to say that we have reached a 
point in the growth of the communica- 
tions industry where the software 
technology no longer lags hardware 
technology by the leaps and bounds of 
yesterday. In fact, new software devel- 
opments are generating new ideas and 
dictating the need for new hardware. 


NETWORK MANAGEMENT. AT AN 
AFFORDABLE PRICE! 


Tesdotas RM200/4 


The RM200 also offers ¢ continuous collection of 
up to 20 measures for each component in the net- 
work @ support of various popular protocols, such 
as BSC and SNA/SDLC e synchronous and asyn- 
chronous line measurement ® a simple installation 
process via a passive RS232 interface attachment 
© a programmable color graphics terminal ¢ easy 
to use menu and function key driven reporting 

© modular design for growth from 4 to 256 lines 


NETWORK AVAILABILITY 


RESPONSE TIME ANALYSIS—NETWORK 
& HOST DELAY 


RETRANSMISSION STATISTICS 


UTILIZATION 


ALARMS 


¢ high reliability ¢ and a variety of compact 


packaging alternatives. 


MESSAGE STATISTICS & LINE 


REAL-TIME WARNING & FAILURE 


NETWORK INFORMATION DATABASE 
HARDCOPY FOR TROUBLE TICKETS 
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It would be impossible to identify all 
the suppliers of data communications 
software. Almost every company that 
manufactures a communications device 
is a potential supplier of device- 
dependent software. In addition, many 
software innovators are constantly tak- 
ing up the challenge to produce special- 
ized software for the communications 
industry. 

This listing identifies 75 communica- 
tions software vendors that appear in the 
Datapro Directory of Software and who 
are among the top producers of com- 
munications software identified by our 
readers. We know that there will be 
many readers who will say, “Why wasn't 
my company represented in that list?” 
To these readers we extend our apolo- 
gies, but the line had to be drawn some- 
where, and the sources of vendor infor- 
mation are unlimited. 

The list is broken down into eight sep- 
arate categories. Each category con- 
tains the names of vendors who are 
noted for software addressing that seg- 
ment of the industry. Each vendor is list- 
ed in only one category, so those ven- 
dors who offer several different types of 
software can be located in that category, 
which has been identified as the one 
most familiar to our readers. 

The computer manufacturers are clus- 
tered in a separate category at the end 
of this list because they frequently offer 
communications software that ad- 
dresses the entire spectrum of software 
support. 

All addresses and phone numbers are 
current as of January 1981. 


TP MONITORS AND TRANSACTION 
PROCESSORS 
* Allison-Ross Corp. 
P.O. Box 185, Station A 
Rexdale, Ont. M9W 5L1 
(416) 746-3388 
Applied Data Research, Inc. 
Route 206 and Orchard Road 
Princeton, N.J. 08540 
(201) 874-9100 
Benson-Varian, Inc. 
385 Ravendale Drive 
Mountain View, Calif. 94043 
(415) 965-9900 
Cincom Systems, Inc. 
2300 Montana Ave. 
Cincinnati, Ohio 45211 
(513) 662-2300 
Cullinane Data Base Systems, Inc. 
400 Blue Hill Drive 
Westwood, Mass. 02090 
(617) 329-7700 
Cybertek Computer Products, Inc. 
6133 Bristol Parkway 
Culver City, Calif. 90230 
(213) 776-8371 
Digital Research, Inc. 
Box 579 
Pacific Grove, Calif. 93950 
(408) 649-3896 - 
informatics, Inc. 
Software Products Division 
21050 Vanowen St. 
Canoga Park, Calif. 91304 
(213) 887-9121 
Insac Software, Inc. 
(formerly Altergo) 
Suite 3235, Exchange Place 
Atlanta, Ga. 30338 
(404) 452-7676 
Mathematica Products Group, Inc. 
P.O. Box 2392 
Princeton, N.J. 08540 
(609) 799-2600 
Retida, Inc. 
25 Mohegan Trail 
Saddle River, N.J. 07458 
(201) 327-4223 
SDA Products, Inc. 
475 Park Ave. S. 
New York, N.Y. 10016 
(212) 481-6800 
Software AG of North America, Inc. 
Suite 917, 11800 Sunrise Valley Drive 
Reston, Va. 22090 
(703) 860-5050 
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DATA COMMUNICATIONS SOFTWARE VENDORS 


© Systems Consultants, Inc. 
1054 31st St., N.W. 
Washington, D.C. 20007 
(202) 342-4000 

© Tone Software Corp. 
1735 S. Brookhurst 
Anaheim, Calif. 92714 
(714) 991-9460 

¢ TSI International (formerly 
Turnkey Systems) 
111 E. Ave. 
Norwalk, Conn. 06851 
(203) 853-2884 

© Westinghouse Electric Corp. 
2040 Ardmore Bivd. 
Pittsburgh, Pa. 15221 
(412) 636-3100 


REMOTE JOB ENTRY/EMULATION 
e J. Baker & Associates, Inc. 
300 Marquardt Drive 
Wheeling, Ill. 60090 
(312) 459-3900 
Creative Data Systems, Inc. 
11 Mountain Ave. 
Bloomfield, Conn. 06002 
(203) 242-2306 
Datanex, Inc. 
P.O. Box 30008 
Eugene, Ore. 97403 
(503) 687-2520 
Gamma Technology, Inc. 
2452 Embarcadero Way 
Palo Alto, Calif. 94303 
(415) 856-7421 
AM Jacquard Systems 
P.O. Box 6044 
Inglewood, Calif. 90312 
(213) 450-1242 
Modular Computer Systems, Inc. 
P.O. Box 6099 
Fort Lauderdale, Fla. 33310 
(305) 974-1380 
© Software Results Corp. 
1229 W. 3rd Avenue 
Columbus, Ohio 43212 
(614) 421-2094 


CICS SUPPORT SOFTWARE 

© Boeing Computer Services Co. 
Suite 101, 871 S. Nash St. 
El Segundo, Calif. 90245 
(213) 640-0210 
Gary Bergman Associates, Inc. 
14 Hickory Lane 
N. Brunswick, N.J. 08902 
(201) 247-2727 
Commercial Software, Inc. 
420 Lexington Ave. 
New York, N.Y. 10170 
(212) 490-0654 
Communications Software 
Inc. 
Suite 618, 80 Boylston St. 
Boston, Mass. 02116 
(617) 426-0903 
GMA Software, inc. 
2946 N. Merrimac Ave. 
Chicago, Ill. 60634 
(312) 889-3050 
On-Line Software International 
65 At. 4 E. 
River Edge, N.J. 07661 
(201) 488-7770 
Software Module Marketing, Inc. 
Crocker Bank Bidg./Penthouse 
1007 7th St. 
Sacramento, Calif. 95814 
(916) 441-7234 


Aids, 


Telecommunications 
Corp. 

548 5th Ave. 

New York, N.Y. 10036 
(212) 921-0250 
Virtual Systems Software, Inc. 
90 Vinton St. 

Long Beach, N.Y. 11561 

(212) 940-0088 


Technology 


TELEPHONE SUPPORT SOFTWARE 
* Advanced Management Technolo- 
gies 
P.O. Box 1597 
Houston, Texas 77001 
(713) 373-1905 


¢ Comm-Pro Associates 
638 14th St. 
Manhattan Beach, Calif. 90266 
(213) 376-1344 
DDP Products, Inc. 
132 W. 31st St. 
New York, N.Y. 10001 
(212) 244-6121 
The DMW Group 
2395 Huron Parkway 
Ann Arbor, Mich. 48104 
(313) 971-5234 
EDP Systems, Inc. 
P.O. Box 5716 
1801 S. Gadsden 
Tallahassee, Fla. 32301 
(904) 224-5182 
Evans, Griffiths & Hart, Inc. 
55 Waltham St. 
Lexington, Mass. 02173 
(617) 861-0670 
Olamic Systems Corp. 
141 W. Jackson 
Chicago, ill. 60604 
(312) 786-1410 


MULTIPRODUCT COMPUTER 
MANUFACTURERS 
* Burroughs Corp. 
Burroughs Place 
Detroit, Mich. 48232 
(313) 972-8068 
Control Data Corp. 
8100 34th Ave. S. 
Minneapolis, Minn. 55440 
(612) 853-5748 
Data General Corp. 
4400 Computer Drive 
Westboro, Mass. 01581 
(617) 485-9100 
Datapoint Corp. 
9725 Datapoint Drive 
San Antonio, Texas 78284 
(512) 699-7151 
Digital Equipment Corp. 
200 Forest St. 
Marlboro, Mass. 01752 
(617) 467-5453 
Harris Corp. 
2101 W. Cypress Creek Road 
Fort Lauderdale, Fla. 33309 
(305) 974-1700 
Hewlett-Packard Co. 
1501 Page Mill Road 
Palo Alto, Calif. 94304 
(415) 857-1501 
Honeywell Information 
Systems, Inc. 
200 Smith St. 
Waltham, Mass. 02154 
(617) 895-6000 
IBM, DPD 
1133 Westchester Ave. 
White Plains, N.Y. 10604 
(914) 696-1900 
IBM, GSD 
5665 Peachtree Dunwoody Road 
Atlanta, Ga. 30342 
(404) 256-7000 
NCR Corp. 
Stewart & Patterson Sts. 
Building 26 
Dayton, Ohio 45479 
(513) 449-3601 
Perkin-Elmer Data Systems 
106 Apple St. 
Tinton Falls, N.J. 07724 
(201) 870-4500 
Prime Computer, Inc. 
Prime Park 
Natick, Mass. 01760 
(617) 655-8000 
Sperry Univac Division 
Sperry Corp. 
P.O. Box 500, Mail Station C2NE6 
Blue Bell, Pa. 19424 
(215) 542-5081 
Tandem Computers 
19333 Valico Parkway 
Cupertino, Calif. 95014 
(408) 725-6000 
Wang Laboratories, Inc. 
One Industrial Ave. 
Loweli, Mass. 01851 
(617) 459-5000 


¢ AUD-CYN Associates, Inc. 


1259 Route 46 

Parsippany, N.J. 07054 

(201) 334-4042 

The Communications Processing 
Group, Inc. 

1180 Ave. of the Americas 

New York, N.Y. 10036 

(212) 354-2211 

Hadron, Inc. 

1700 Old Meadow Road 
McLean, Va. 22102 

(703) 790-1840 

International Telecontrol Corp. 
P.O. Box 95 

Edgemont, Pa. 19028 

(215) 353-3232 

Telco Research Corp. 

1818 Division St. 

Nashville, Tenn. 37203 

(615) 383-2251 

Telephone Management Systems, 
Inc. 

180 Bear Hill Road 

Waitham, Mass. 02154 

(617) 890-6565 


GENERAL TERMINAL SUPPORT 
SOFTWARE 
¢ Applied Real-time Systems, Inc. 


753 A Airline Highway 

Kenner, La. 70062 

(504) 466-0287 

Aspen Systems Corp. 

1600 Research Bivd. 

Rockville, Md. 20850 

(301) 251-5000 

Computer Corporation of America 
575 Technology Square 
Cambridge, Mass. 02139 

(617) 491-3670 
Conversational Systems Corp. 
132 W. 31st St. 

New York, N.Y. 10001 

(212) 244-6100 

The Data Stream 

555-B Ellis St. 

Mountain View, Calif. 94043 
(415) 965-9911 

Evergreen Consulting, Inc. 
2608 Ivanhoe Drive 

Los Angeles, Calif. 90039 

(213) 662-3337 

Nixdorf Computer Software Co. 
6517 Everglades Drive 
Richmond, Va. 23225 

(804) 276-9200 

Systems Engineering Laboratories, 
Inc. 

6901 W. Sunrise Bivd. 
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“It is only the accident of the brief- 
ness of our lives in relation to the 
speed of evolutionary change that 
makes the pattern of life seem static 
now; and it is the folly of self love that 
leaves us satisfied with that.” 

— Isaac Asimov, Homo Obsoletus 


e are living in a period 

of enormous change 

— political, economic, 

social — as the U.S., 

together with other 
industrialized nations, rushes head- 
long into a postindustrial, interdepen- 
dent, information-based age. 

These changes are driven largely by 
developments in the computer and 
telecommunications industries which 
have permitted increased communica- 
tions over longer distances, at greater 
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speeds, at ever-diminishing costs, vir- 
tually shrinking the globe. Indeed the 
merging of data processing and com- 
munications technologies has accelera- 
ted increased global interdependence 
on both a geopolitical and ma- 
croeconomic level. This marriage has 
also created another kind of technol- 
ogy, so-called “information technol- 
ogy,” the total value of which is 
greater than the sum of its parts. 

Not only is such continued change 
inevitable, it is occurring at sufficient 
rate to Cause serious insecurity among 
nations, developed and developing 
alike. For technology has outstripped 
the existing legal framework and wi- 
dened the gulf between society's abil- 
ity to understand the fact of change 
and its impacts. It has created a vast 
wasteland of misconceptions and mis- 
understandings and, in the process, a 
growing legal vacuum. 

Even vocabulary created to describe 
this phenonmenon is cumbersome and 
ill-phrased. For example, terms such as 
informatics, informatique, telemati- 
que, tele-informatique, _ tele-infor- 
matics and compunications (sic) have 
been devised, although, at this time, 


none shares a precise meaning. 

Prof. Fermin Bernasconi, the director 
general of the Intergovernmental Bu- 
reau for Informatics (IBI), has defined 
informatics as “the national manage- 
ment and exploitation of information 
resources according to a strategy im- 
plemented by appropriate policies.” 

In Brazil, the term informatics has 
been stated with greater specificity to 
ensure development of indigenous 
computer/communications industries 
and to deter imports of any kind that 
might adversely affect that goal; thus, 
the Brazilian definition encompasses 
any information, data processing or 
telecommunications products, equip- 
ment or services, software or hardware 
imported or manufactured in Brazil. 

To foster the development of the ‘‘in- 
formation society,’ the French gov- 
ernment has established a cabinet-level 
position with responsibility for full de- 
velopment of the telematique concept, 
which recognizes the pervasive im- 
pacts occurring when telecommunica- 
tions is added to the informatique mix. 
The French program has direction, re- 
sources and a highly developed focus 
compared with informatics plans of 


other nations, including Brazil. For 
such a highly developed country, there 
is also an anxiety, a new and unique 
urgency not evident, at present, in 
other national plans. 


Nora/Minc Report 


The blueprint and catalyst for the 
French plan was the Nora/Minc report 
on the informatization of society. This 
was the first and definitive informatics 
report, defining not only the technol- 
ogy but the effects of its various appli- 
cations according to matters of na- 
tional importance. Concentrating on 
the highly volatile issues of microelec- 
tronics and unemployment, Nora/- 
Minc forecast a 30% reduction in jobs, 
related to insurance and banking 
alone, within one decade — thus put- 
ting informatics on the front burner of 
public policy issues. 

As early as 1977, Louis Joinet, then a 
magistrate of the Department of Jus- 
tice for France, framed the debate suc- 
cinctly: ‘Information is power,” he 
said, “and economic information is 
economic power.” 

“Information,” he continued, ‘‘has 
an economic value, and the ability to 





“Developing countries 


information as a powerful resource with 
political, economic and social consequences.” 


store and process certain types of data 
may well give one country political 
and_ technological advantage over 
other countries. This in turn may lead 
to a loss of national sovereignty 
through supernational data flows.”’ 

More recently, a French economist, 
Alain Madec, chairman of the French 
Commission on Transborder Data 
Flows, concurred, expressing the view 
that without government diligence and 
anticipatory action, the nation-state 
could find itself in a state of decay, 
subordinate to the multinational cor- 
poration. 

‘“Compunications,” a term coined in 


the U.S. by a Harvard professor of in- 
formation policy, stresses the comput- 
ing aspect of this marriage of 
computer/telecommunications _ tech- 
nology. While the term is awkward, 
the converse U.S. emphasis on data 
processing may not be accidentally 
placed. U.S. law or policy has not ad- 
dressed the implications of these de- 
velopments sufficiently to afford us 
the ability to coin our own word — 
thus the ‘pun’ in compunications 
may aptly refer to the punishment the 
U.S. can expect for its nonfeasance. 
Last, tele-informatics, another nas- 
cent concept, describes the total con- 


cept of information collection, storage, 
use and transfer, and both the socio- 
economic and political implications of 
those processes on the health and well- 
being of both the public and private 
sectors. 

Data protection laws, telecommuni- 
cations tariffs and protocols and infor- 
matics plans have been adopted 
around the world, set only in rare in- 
stances against broad national policies 
by nations on an individual basis to ac- 
commodate real and potential impacts 
of an unrestrained global market for 
information goods and services. Yet, 
the worldwide movement toward 
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significantly increased regulation of 
business and personal information, 
controls on the export and import of 
all kinds of international information 
flows and constraints on the use of the 
technology for collection, storage, use 
and dissemination is becoming clear. 
Likewise, the confusion and even 
chaos in international affairs invited 
by the increasingly apparent legal void 
looms large on the horizon. 


The Information Stakes 


The current meaning of the word 
“information” is broad. Information 
no longer refers to conventional bodies 
of statistics, facts, academic knowl- 
edge, scientific data or daily news. It 
now includes electronic sensing and 
computer analysis of the human heart- 
beat; electronic impulses measuring 
physical phenomena in outer space or 
in research probes beneath the sea; and 
numeric digits holding your seat on a 
plane or transferring funds to and 
from your bank account. No matter 
how information is stored or recorded, 
whether on film, paper or magnetic 
tapes, or in books, magazines, instruc- 
tion manuals, movies, television or 
electronic computer memories, it is 
part of the growing information indus- 
try. 

We have become increasingly depen- 
dent upon these various forms of in- 
formation for the growth and health of 
the economy, the smooth functioning 
of institutions and the quality of our 
individual lives. In simple terms, in- 
formation has become a marketable, 
transferable, exportable commodity — 
a commodity for production, sale and 
consumption with which more and 
more of us are engaged every day. 

In the U.S., Commerce Department 
studies have revealed that more than 
two-thirds of the U.S. work force is 
now employed within an “informa- 
tion-based’’ service sector, making a 
contribution of 65% to the gross na- 
tional product and approximating 25% 
of total U.S. exports. U.S. trade in “’in- 
visibles’’ or services already represents 
a bright spot in the U.S. trade picture. 

West Germany, Japan, France and 
other member countries in the Organi- 
zation for Economic Cooperation and 
Development (OECD) are experienc- 
ing the same trends, analyzing these 
developments, attempting to ascertain 
the probable impacts on their national 
infrastructures, developing responsive 
national policies to accommodate and 
foster the orderly and healthy intro- 
duction of new information technolo- 
gies and assessing the need for in- 
creased government intervention. 


In Developing Nations 


As implied, this awareness is not lim- 
ited to the developed countries. More 
than 50 developing countries have 
adopted comprehensive national infor- 
matics plans, recognizing that infor- 
mation is a powerful resource with po- 
litical, economic, social and cultural di- 
mensions which, Bernasconi stated 
some years ago, ‘is motivating gov- 
ernments to consider regulatory or 
other policies to protect or promote 
their national interests.’ 

The U.S. and all developed nations 
are justifiably wary of informatics 





plans designed out of an apparent nar- 
row self-interest or fear of abuse, data 
protection laws with a protectionist 
underpinning, exploitive telecommu- 
nications tariffs and other barriers to 
the free flow of information and free 
trade of information goods and ser- 
vices. 

What follows is: 

e An attempt to survey the first 
wave of potential barriers to interna- 
tional information flows rapidly 
emerging and posing a threat to a 
world already highly dependent on the 
free flow of information and unre- 
stricted use of information technology. 

© Some suggestions for the U.S., vir- 
tually alone among developed nations 
in its failure to adopt or formulate 
even an approach toward a national in- 
formation policy. 

e Thoughts on the need for a new re- 
gime of international law and policy. 


The Emerging Barriers 


There are five areas of new regula- 
tory and policy development rapidly 
emerging that pose serious threats to 
the free flow of information: 

(1) Privacy and data protection laws. 

(2) Telecommunications tariffs, 
standards and protocols. 

(3) Informatics strategies. 

(4) National responses to computer 
vulnerability. 

(5) Assertions of national ‘‘informa- 
tion” sovereignty. 

In discussing each, recognition must 
be made of the legitimacy of each 
nation’s desire to develop national po- 
licies responsive to its future — eco- 
nomic, social and political — as the na- 
tion has defined it. Such policies may 
include the development of an indige- 
nous data processing industry, inclu- 
sive of microelectronic chip manufac- 
turing and software development. In 
the same way, development of an in- 
digenous telecommunications industry 
including optical fibers, satellites and 
computer satellite links may also be 
perceived as necessary. 

The perceived need to control the by- 
product and raw material of an 
information-based economy must also 
be understood as information commo- 
dities increase in value and become 
critical to the health of national econo- 
mies in so interdependent an environ- 
ment. Without such developed control, 
many nations perceive themselves to 
be vulnerable to unreasonable external 
pressures and dependent on foreign 
sources of information for their na- 
tional development. 


Privacy and Data Protection 


Privacy, or “fair information prac- 
tices,”’ as it is popularly termed in the 
U.S., has rapidly emerged from total 
obscurity just 15 years ago to become 
both a legitimate public policy issue 
and a significant factor in corporate 
strategic planning on a national and 
international level. 

Concern has arisen largely in re- 
sponse to the convergence of telecom- 
munications data processing technolo- 
gies which facilitate fulfillment of 
business’ and society’s increased needs 
for information. One of the earliest 
laws to deal directly with the hazards 
computer technology itself has intro- 





duced was the 1970 Data Protection 
Act of the State of Hesse (Federal Re- 
public of Germany), which specifically 
addressed the problems of privacy and 
security of data prepared for automatic 
processing. While not comprehensive 
in scope or jurisdiction, it became the 
focus along with an earlier but also de- 
feated measure, entitled the 1969 Data 
Surveillance Bill of the UK, for privacy 
consideration in academic forums and 
within the Council of Europe, Nordic 
Council and the OECD in the early 
1970s. 

Collection, use and storage of larger 
volumes of more intimate information 


“Privacy has rapidly emerged 
as a significant factor in corporate 
strategic planning on an international level.” 


raise fears that technology will be ex- 
ploited to misuse personal data. In 
addition, as the individual increasingly 
surrenders control of more personal 
information to public and private data 
banks, a ‘‘need to know, correct and 
amend” information is created on a 
human rights level to restore some 
measure of control for the individual 
over personal information and there- 
fore over the decision-making criteria 
used by third parties regarding them. 
This is as true in the U.S. as it is 
abroad. 

The 95th Congress introduced 100 
bills addressing privacy, and in the 


96th Congress comprehensive legisla- 
tion addressing medical, research, fi- 
nancial and insurance records was vig- 
orously supported by the Carter White 
House. Meanwhile, 24 other nations 
have either enacted omnibus privacy 
or data protection legislation or are in 
the process of doing so. 

The global ground swell of support 
for assurance of individual rights is 
highly credible. However, these same 
laws, particularly those stressing the 
macro “‘data protection’’ aspect of rec- 
ord management, in which data of all 
kinds is of concern — rather than indi- 
vidual privacy based on human rights 
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“Crucial differences exist 


between the European and U.S. approaches 
to the assurance of individual privacy rights.” 


considerations — may pose serious 
threats to international commerce. 
While all the laws have their own pe- 
culiarities, they have several elements 
in common: registration or licensing of 
data banks is required; both private 
and public data banks are covered; 
some manual, but primarily automated 
files only are included; limitations on 
the length of time data can be retained 
are imposed; secondary use, sharing 
and dissemination of data are regu- 
lated; rights of access, notice and cor- 
rection of obsolete or incorrect infor- 
mation are established; a national, cen- 
tral authority is created; a responsibil- 


ity for security and confidentiality of 
records is attached; prior authorization 
for transmitting data out of the coun- 
try is required; and sanctions includ- 
ing imprisonment are applied. 


Differences in Approach 


Despite a shared point of departure, 
at least on a manifest level, that is, hu- 
man rights, crucial differences exist 
between the U.S. and European ap- 
proaches. In the U.S., legislation is 
pursued on an incremental, ‘’as- 
needed’ basis. Most other nations 
have adopted an omnibus, prophylac- 
tic approach. Moreover, the U.S. ap- 


proach to privacy is restricted to indi- 
viduals or natural persons, whereas 
Europe continues to press for coverage 
of legal persons, including corpora- 
tions, associations, trade unions and so 
forth, raising vast, still little-under- 
stood problems of competition, trade 
secrets and confidentiality. 

This trend away from privacy and 
the protection of natural persons — 
and toward data protection and the in- 
clusion of a wide range of economic, 
political and personal information — 
seems clear and inevitable when con- 
sidered in tandem with emerging tele- 
informatics strategies and heightens 
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the need for international negotiation 
and cooperation. 

The OECD, Council of Europe, Eu- 
ropean Communities and Nordic 
Council have already initiated policy 
programs on privacy and data protec- 
tion. The U.S. has participated in only 
one of these forums — the OECD (of 
which the U.S. is a member) effort to 
formulate a set of nonbinding, volun- 
tary guidelines to assure the protection 
of personal privacy as personal data 
transits international borders. The 
guidelines were negotiated by a work- 
ing group of experts on information, 
computers and communications over a 
three-year period and were completed 
in September. 

The U.S. is now actively promoting 
the guidelines as minimum standards 
for corporate behavior. Despite the 
permissive, nonbinding nature of the 
guidelines, it is anticipated that their 
adoption in spirit will do much to ame- 
liorate or eliminate many of the con- 
cerns expressed by other nations re- 
garding the security of personal data 
that transits or is processed in the U.S. 
and therefore the barriers to interna- 
tional data flow. 


Essence of Guidelines 


Very broadly, the guidelines outline 
basic privacy principles and data sub- 
ject rights, concluding that: 

¢ The collection of personal data 
should be limited and, wherever possi- 
ble, undertaken with the knowledge 
and consent of the subject. 

¢ The data collected should be rele- 
vant to the purpose for which it was 
collected, which should be specified 
prior to or at the time of collection. 

© Data should be complete, accurate 
and current. 

© Data should not be disclosed to any 
other party than that originally speci- 
fied, except with the consent of the 
subject or under authority of law. 

© Keepers of information should 
take all reasonable precautions to pro- 
tect the security of the data against un- 
authorized access, use or destruction. 

Furthermore, the individual data sub- 
ject is accorded the following rights: 

¢ To know of the existence of data 
should he request confirmation. 

¢ To have the data relating to him 
communicated in comprehensible 
form, within a reasonable time and at 
reasonable cost. 

¢ To know of the reason for any ad- 
verse decision and to contest the 
grounds. 

© To contest the accuracy of data and 
assure correction in the case of proven 
inaccuracy. 


European Convention 


The Council of Europe, of which the 
U.S. is not a member, also finalized a 
“Convention for the Protection of In- 
dividuals with Regard to the Auto- 
matic Processing of Personal Data” in 
September — effective after five coun- 
tries have ratified it. The convention is 
binding on its signatories and assumes 
treaty status. The U.S. may accede to 
this convention if it so desires; how- 
ever, the document calls for passage of 
complying or enabling domestic legis- 
lation as a condition of accession, a re- 
quirement that will doubtless discour- 
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“Nations are struggling to determine 
the role of computers, telecommunications 
and information itself in their economies.” 


age U.S. government or corporate sup- 
port. 

Although the parties are the same 
and the general principles similar, the 
convention requires the passage of en- 
abling legislation which may include 
the coverage of “legal persons,” while 
the OECD is totally silent on this mat- 
ter. Moreover, the convention, in re- 
quiring national legislation as a condi- 
tion of reciprocity, suggests a country 
may deny export of data if the receiv- 
ing state’s legislation is inadequate — 
or worse, the state does not have any. 

Some European data protection 
authorities have hinted that the Euro- 


pean convention and the OECD guide- 
lines are ‘complementary’ — a euphe- 
mism for the proposition that personal 
and corporate data collection, process- 
ing and transfer functions are vulnera- 
ble unless they and the receiving states 
in which they do business subscribe to 
both instruments of international law. 
To accept this argument requires an 
acknowledgment that the OECD 
guidelines are meaningless and the 
three-year exercise that produced them 
a sham. 

The U.S. negotiated in good faith, 
fully recognizing Europe’s approach 
toward anticipatory, prophylactic and 
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omnibus legislation and its desire to 
bind itself in a treaty. This, however, 
only makes the convention ‘‘compli- 
mentary,” not ‘‘complementary” to 
the guidelines. Of course, if U.S. and 
non-European members do not em- 
brace the guidelines and affirmatively 
demonstrate their sincerity, the volun- 
tary approach will be rendered a use- 
less exercise; and U.S. adherence to the 
council’s convention — requiring re- 
ciprocal national legislation — may be 
the only nonvoluntary alternative. 
Another concern is the potential for 
protectionism these data protection 
laws pose. Nations are struggling to 


determine the role of computers, tele- 
communications and information itself 
in their national economies and the ex- 
tent of government intervention re- 
quired. The desire for increased reve- 
nues and an indigenous data process- 
ing industry is motivating countries to 
require that all processing be per- 
formed locally and to eliminate pro- 
vate or user-controlled telecommuni- 
cations networks. “Informatics” plans 
or national information policies are 
also being developed around the con- 
cept of “information sovereignty,” a 
notion that information or data that is 
produced within a nation belongs in 
some way to the nation of origin — so 
its export may be denied or taxed. 

Whether data protection laws are the 
instruments of the new protectionism 
is unclear, although some countries 
such as Luxembourg have already de- 
clared their laws were designed not 
only to protect the privacy of natural 
persons, based on human rights con- 
siderations, but to regulate and control 
data or information of all kinds that 
may be necessary to preserve the polit- 
ical, cultural and economic security of 
a small country. 

Adoption of the OECD guidelines 
will not eliminate these concerns. Each 
will have to be addressed over the 
course of the decade, hopefully before 
increased tensions over unemploy- 
ment, inflation and world trade force 
us into a “‘law-of-the-sea-type’’ con- 
ference over communications and in- 
formation. 

But adoption of the OECD guidelines 
now — by U.S. business — will put us 
squarely behind privacy (where we 
have always been conceptually, or as a 
matter of policy). Equally important, 
adoption now in full compliance with 


using X.25 — the international standard 
protocol that lets you communicate across 
the continent or around the globe. 


The system uses the IBM Series/1 mini- 
computer, and is easy to install, easy to use, 
and reliable -with hardware service by IBM. 


the spirit of the guidelines should per- 
mit the continued free flow of infor- 
mation in the world, vital to a delicate 
international system of business and 
finance on which every nation de- 
pends. 


Tariffs, Standards, Protocols 
Message/1 files messages in “mail boxes” 

within the Series/1. This allows you to have 
physical control over the security of 
messages, because the system is installed 
at your site. 


In contrast to privacy and data pro- 
tection laws, barriers raised by in- 
creased tariffs, higher or different 
standards or protocols or policies mak- 
ing the use of foreign equipment diffi- 
cult to import are more obviously ec- 
nomic in nature and directly affect the 
cost, management control and effec- 
tiveness of the information systems of 
a multinational corporation. 

In most parts of the world, authority 
for telecommunications policies rests 
commonly and exclusively with a PTT, 
or postal, telegraph and telephone mo- 
nopoly. Louis Pouzin, one of Europe’s 
leading system designers, has argued 
that telecommunications tariffs and 
regulations are more effective and 
proven tactics for preventing the ex- 
change of information than almost any 
other means. Several examples can be 
cited including the cost per mile of a 
leased telephone line in Europe which 
is three to five times higher for inter- 
national links than for domestic ones. 

According to Pouzin, a persisting 
policy of the European PTTs is to dis- 
courage international communica- 
tions. He told those attending a 1978 
Interface conference that: ““Monopo- 
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lies have little incentive to of- 
fer better and cheaper ser- 
vices. International services 
split revenues and create addi- 
tional burdens. But this can- 
not be the whole explanation. 

“I would guess that several 
European countries including 
France will attempt to control 
the development of American 
networks. By keeping interna- 
tional tariffs high enough, it 
will become more economical 
to install processing centers in 
Europe. The problem of pro- 
tecting data will be simpli- 
fied.”” 

But the PTTs or the nation- 
states want more than just 
control; they want the reve- 
nues from the burgeoning 
growth in data communica- 
tions. Thus, the user, who 
may have found the PTTs 
most cooperative in offering 
dedicated facilities for lease — 
so-called private lines — now 
finds such facilities unavaila- 
ble or available only at an 
every-increasing cost. 

Multinational corporations 
with their ‘’private’’-line net- 
works, it is being urged, erode 
actual and future PTT reve- 
nues because they are devel- 
oping their own international 
electronic message systems, 
computer-to-computer _net- 
works and other information 
systems which compete di- 
rectly or indirectly with exis- 
tent telex services offered by 
the PTTs, or with their own 
national “electronic mail” ser- 
vices still in the developmental 
stage. 

There is an understandable, 
gold-rush-like effort by PTTs 
to develop their own national 
networks capable of handling 
voice, data, video or facsimile 
traffic in abundance, and this 
isolates it from such indirect 
competition. 


Private Leased Lines 


A first step in the elimination. 


of private leased lines oc- 
curred within the Consultative 
Committee on International 
Telephone and_ Telegraph 
(CCITT), the administrative 
arm of the International Tele- 
communications Union (ITU), 
responsible for telecommuni- 
cations regulation. 

The CCITT first officially 
heard a proposal to eliminate 
the offering of private leased 
lines from the Italian delega- 
tion to a 1977 meeting which 
claimed that such leases were 
an anachronism in today’s en- 
vironment and should be 
eliminated in favor of trans- 
ferring the traffic onto the 
public data network, which 
would then price on a volume 
basis. The resolution is still 
pending. Nevertheless, the 


ground swell of interest that it 
created aided the adoption of 
another recommendation that 





permitted 
pricing of Swift, a financial 
transfer network which is pro- 
vided through private leases. 
This move have been inter- 
preted by some as an incre- 


“The PTTs want the revenues from the 


ning growth in data communications, thus 





volume-sensitive The trend away from the pri- 
vate leased lines seems clear, 
although not to the degree that 
the service is eliminated com- 
pletely. Adoption of volume- 


sensitive pricing is a more log- 


mental step toward elimina- ical development achieving 
tion of private, transparent the same end — over time, 
lines leased on a flat-rate ba- without the confrontation. 


sis. 


“Sd 
1403 COMPATIBLE 


Even in the U.S., a recent Fed- 


their facilities are available at ever-increasing cost.” 


eral Communications Com- 
mission (FCC) decision deter- 
mined that residential long- 
distance 
priced service or message tele- 
phone service (MTS) is essen- 
tially the same service as Wats, 
or bulk-priced Wide Area Tel- 
ephone Service. This decision 
may not effectively eliminate 


the offering of the Wats ser- 
vice, but certainly renders the 
service more expensive and, 


volume-sensitively for some, prohibitive. 


Access Debate 


A related and equally impor- 
tant area of dispute is the de- 
bate over access. Recently the 
German Bundespost issued 
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“Transborder data flow restrictions 
appear as stopgap measures when viewed against 
the visionary development of national informatics plans.” 


regulations specifying that, 
effective this year, no private 
entity may attach enhancing 
equipment such as concentra- 
tors or nodes to private leased 
lines linked to centers in other 
countries. The choice pre- 
sented is connection to the 
new volume-sensitive public 


German and other PTTs are 
promoting or the placement of 
computers within Germany to 
perform ‘significant’ local 
processing prior to interna- 
tional transmission. 

Both alternatives are expen- 
sive and create havoc for re- 
mote computing service com- 


panies alike, which have spent 
a fortune establishing efficient 
data transmission methods 
and large computing centers 
which process huge volumes 
of data 24 hours a day for cus- 
tomers in different time zones 
around the world. Also re- 
ported are indications that 


tend to follow suit. 

Access has also been para- 
mount as a problem for U.S. 
time-sharing and data pro- 
cessing service organizations 
in their commercial relation- 
ships with Japan. After 
lengthy negotiating, restric- 
tions embodied in contracts 


switched network that the 


panies and multinational com- 


Britain, Sweden and others in- 
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between Control Data Corp. 


and Tymshare, Inc. with the 
Japanese international record 
carrier, KDD (Kokusai Den- 
shin Denwa Co., Ltd.), in- 
cluded: 

¢ Limitations on the transfer 
of data between Japan and the 
U.S., justified by an onerous 
interpretation and application 
of Japanese law limiting the 
range of services provided. 

e A requirement that when 
KDD’s Venus network is op- 
erational, each company will 
transfer to this service, which 
is a public, usage-sensitive 
network that will increase 
costs significantly. 

¢ For Tymshare, a submis- 
sion to detailed and thorough 
inspections of its computer 
center, including proprietary 
software. (It should be noted 
that KDD’s sister agency, 
Nippon Telephone and Tele- 
graph [NTT], which provides 
domestic telephone service, is 
aiso the largest domestic pro- 
vider of computer services.) 

Curtailing CDC’s and 
Tymshare’s ability to compete 
in the Japanese data process- 
ing markets by imposition of 
these limitations gives NTT a 
significant and unfair advan- 
tage over its American com- 
petitors, directly related to 
KDD’s control over U.S.- 
Japan international communi- 
cations circuits; it also artifi- 
cally promotes an indigenous 
Japanese data processing ser- 
vice industry by “ protecting”’ 
Japanese markets from inter- 
national penetration. 

Protocols and _ standards 
comprise yet another fertile 
area for concern. The CCITT 
is the appropriate forum, 
again, for such determinations 
and will doubtless provide the 
arena for major debates as in- 
ternational teletext, videotex 
and home information sys- 
tems emerge. 


Informatics Plans 


Transborder data flow re- 
strictions, arbitrary telecom- 
munications tariffs and regu- 
lations developing at a rapid 
rate within the last few years 
appear increasingly as 
stopgap, short-term measures 
when viewed against the more 
visionary development of na- 
tional informatics plans. In- 
deed, the data protection laws 
and computer access restric- 
tions which limit or may ef- 
fectively limit or inhibit the 
free flow of data today may be 
more braking measures for the 
compelling forward motion of 
technology than ends in them- 
selves. 

Informatics plans, broadly 
stated, harness the essential el- 
ements of information re- 
sources in much the same way 
as the full implications of de- 
pendency upon any other re- 
source such as coal or oil 





would be approached — fol- 
lowed by the crafting of a plan 
to emphasize positive devel- 
opment and circumvent nega- 
tive results through national 
preparedness. 

Such informatics plans or 
strategies, while tending to 
vary according to generic defi- 
nition, generally encourage in- 
dustry development, support 
robust use of data processing 
and communications technol- 
ogy and generally are in the 
national or best interest of the 
people. However, the nation- 
alism and concentricity of 
present informatics plan de- 
velopment fail to accede to the 
most elemental. factor in the 
tele-informatics environment 
— increasing global interde- 
pendence, necessitating in- 
creased harmony and coordi- 
nation in the regulation of in- 
formation and increased ex- 
change of information. 

Comments by less-developed 
countries (LDC) at the June 
World Conference of the IBI, 
coupled with the Mass Media 
recommendations approved 
by the United Nations — stem- 
ming from the MacBride (Un- 
esco) Commission — and po- 
litical developments witnessed 
at the 1979 World Administra- 
tive Radio Conference (Warc) 
indicate an increasing desire 
on the part of developing 
countries to focus on internal 
profit and concerns resulting 
in positions negating broader 
solutions. 

Of particular interest to the 
U.S., the French Nora/Minc 
Report raises the issue of po- 
tential corporate (primarily 
IBM) dominarce in national 
affairs and the need to contra- 
vene this development. An- 
other study contemporaneous 
with Nora/Minc and_per- 
formed under the auspices of 
the French Ministry of Indus- 
try and Research (Treille) was 
released with strong recom- 
mendations for reduction of 
the American influence in 
French affairs by curbing U.S. 
corporate operations. This 
year the economist Alain Ma- 
dec also promoted the need to 
diligently diminish the threat 
of corporate influence to 
maintain national supremacy 
over national affairs. 


Madec Plan 


Madec has set the stage for 
the national development of a 
scheme for quantifying, class- 
ifying and logically taxing cer- 
tain kinds of data flows. In his 
remarks before a_ recent 
OECD High Level Conference 
on Information Policy in Oc- 
tober 1980, he recommended a 
fourfold, interrelated classifi- 
cation scheme comprising: 

1) A legal classification dis- 
tinguishing between public 
and confidential data. 


2) A commercial classifica- 

tion distinguishing informa- 
tion that is and is not for sale, 
which would permit regula- 
tion of property rights. 

3) A functional classifica- 
tion clarifying the diversified 
roles of the information car- 
rier as a distributor, a conduit 
for meaningful two-way com- 


munication or as a central ner- 
vous system. 

4) An economic classifica- 
tion defining information in 
terms of its contribution to the 
process of creating a final 
product, in the form of soft- 
ware or data, or indeed as the 
final product in the form of a 
message. Here Madec dif- 


“Present informatics plans fail 
to accede to the most elemental factor in the 
tele-informatics environment — global interdependence.” 


ferentiated between the most 
crude ‘‘data’’ ard the most so- 
phisticated “information.” 
The Intergovernmental Bu- 
reau for Informatics (IBI) has 
also determined that one of its 
first working groups must ad- 
dress, among other issues, the 
internal data flows within 
transnational _ corporations, 
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which will necessitate the 
‘preparation of topologies of 
data” — means to “ valuate and 
measure data products” and 
“internal company data 
flows.” 

Once this is achieved, IBI 
working parties will address 
traditional international trade 
practices that allow ‘‘unfet- 
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“Already, many less-developed countries 
advocate a right to control all information 
gleaned within the borders of a nation-state.” 


tered” intracorporate commu- 
nications; examine the option 
of prohibiting export of cer- 
tain types of data to protect 
national security; and address 
the “problem of balance’’ in 
information flow, which may 
necessitate the creation of an 
international mechanism to 
control the operation of 
transnational information. 
Already, several less- 
developed countries advocate 
a right to exercise control over 
any and all _ information 
gleaned within the borders of 
a nation-state. Colombia re- 
cently lost a bid to tax earth- 
sensing satellites orbiting 
above it on the grounds of 
trespass. However, its persis- 
tence will likely continue, as 
the concept of information 
sovereignty is refined. 


Canadian Concerns 


Canada’s answer to Nora/- 
Minc, the so-called Clyne 
Commission Report issued in 
1979, raised similar concerns 
over the potential for national 
dependence on technologically 
advanced and aggressive na- 
tions such as the U.S. 

In a period when discussions 
over international communi- 
cations policies and problems 
were dominated by transbor- 
der data flow and privacy con- 
cerns, Hugh Faulkner, Cana- 
dian Minister of Science and 
Technology, anticipated the 
present debates when he ar- 
gued that the problem with 
transborder data flow was that 
it ‘creates the potential of 
growing dependence, rather 
than interdependence, the loss 
of employment opportunities, 
in addition to the balance of 
payments problems, the dan- 
ger of loss of legitimate access 
to vital information and the 
danger that industrial and so- 
cial development will be 
largely governed by the deci- 
sions of interest groups resid- 
ing in another country.” 

The Clyne Commission Re- 
port addressed each of 
Faulkner's detailed a 
slate of recommendations 
across a broad spectrum of 
economic and social activities 
and specifically recommended 
that data processing activities, 
including systems develop- 
ment and programming, re- 
lated to Canadian business op- 
erations be performed in Can- 
ada, despite the duplicative ef- 
fect that this move might 
have. Indigenous data pro- 
cessing is intended to both 
preserve employment oppor- 
tunities in a market where la- 
bor demand is shrinking any- 
way and to preserve control 
over Canadian information as 
a raw material and national re- 
source. 

On a regional level, in the 
developed world, the Euro- 


fears, 


pean Economic Community 
(EEC) has also been primarily 
concerned with the develop- 
ment of a strong data process- 
ing industry. And, not surpri- 
singly, the plan proposed by 
Commissioner Etienne 
Davignon, to capute one-third 
of the world market by 1980, 
includes: 
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e Standardizing components 
in computing. 

¢ Removing nontariff bar- 
riers to trade between EEC 
countries. 

¢ Opening up competition 
for each national govern- 
ment’s contracts to all EEC 
companies. 

¢ Providing more research 


and development money for 
computers and chips and bet- 
ter coordination of national 
research programs. 

e Establishing an  “‘inte- 
grated digital network’ for 
telecommunications, so that 
video systems, computers and 
more conventional telecom- 
munications can be linked by 


INTRODUCING 
SOMETHING 
EVERY DEC USER 


NEEDS: 


the same network throughout 
the EEC (Euronet is a step to- 
ward this end). 

© Cutting tariffs on compo- 
nents the community does not 
manufacture, and _ perhaps 
raising tariffs on components 
it does. 

¢ Beginning studies to set up 
a telematic network for the 
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community institutions. 

The development of national 
strategies or so-called data 
protection information laws or 
informatics plans is not neces- 
sarily inherently evil or some- 
how contrary to international 
harmony. Indeed, there is 
growing consensus that every 
national must formulate a na- 


DEC’s the world’s leading supplier of 


tional information plan or pol- 
icy of its own. 

Troubling to most observers, 
though, is an intellectual en- 
chantment with the concept of 
a “post-industrial, informa- 
tion-based’’ economy and so- 
ciety which fosters the cre- 
ation of an “‘informatior 
elite.’’ This causes an over- 


general purpose minicomputers. And if you're 


a DEC user, you know that their equipment 


is excellent. 


And that their pricing often isn't. 


“The development of an informatics plan 
is not inherently evil. Indeed, there is a 


consensus that every nation must formulate one.” 


reaction and with it the devel- 
opment of unnecessarily re- 
strictive, even counterproduc- 
tive information laws, taxes, 
tariffs, regulations and _poli- 
cies which, once articulated 
and ‘‘on the books,’’ will be 
difficult to remove or amend. 
Once enshrined in national 
law and policy, these restric- 


tions will ultimately serve to 
exacerbate the more orderly 
development of international 
or world law and communica- 
tions policy so badly needed. 


Computer Vulnerability 


The arguments over national 
computer vulnerability mirror 
those put forward over the 
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need for increased privacy 
protection for the individual. 
National governments, like 
individuals, have become 
more dependent upon com- 
puters and telecommunica- 
tions to store and process in- 
formation relating to national 
agriculture, commerce, vital 
services and, most notably, 
national defense. Moreover, 
multinational banks and 
others doing business in one 
country routinely transfer 
around the globe volumes of 
data essential for government 
uses as well. 

The negative impact a coun- 
try would sustain in the event 
of a temporary or sustained 
denial of access to such data 
defines its quotient of com- 
puter vulnerability. 

Although this is clearly an 
area of legitimate governmen- 
tal concern and action, severe 
regulation can pose barriers to 
international commerce on a 
par with needless or overly 
protective privacy laws or 
telecommunications standards 
and restrictions. 

While in the U.S. the De- 
partment of Defense, other 
critical agencies of national se- 
curity as well as numerous 
defense- and _intelligence- 
oriented “think tanks” have 
examined the ‘vulnerability’ 
of U.S. information systems, 
little public discussion has 
been forthcoming. A private 
trade group, however, is now 
in the process of drafting a pa- 
per, “Observations on Vulner- 
ability of Computerized So- 
cieties.”’ 

Elsewhere, only Sweden has 
published any substantive 
work. The Ministry of De- 
fense established a committee 
in 1977 to investigate the vul- 
nerability of the computerized 
society and to propose mea- 
sures to reduce this category 
of weakness. One particular 
event did much to prompt the 
study. 


Experimental Project 


In an experimental data com- 
munications project linking 
the Swedish towns of Otten- 
berg, Stockholm and Malmo, 
information on fire hazards in 
Malmo buildings — including 
a basic description of the 
plant, records, _ location, 
nearest fire hydrants and 
other particulars of interest — 
was recorded in a computer 
and communicated to the 
Malmo fire department at the 
sound of an alarm. Much 
publicized was the fact that 
the information was stored on 
a General Electric Co. com- 
puter in Cleveland, leading 
Swedish politicians and others 
to speculate on the auestion of 
what would happen if access 
to that data base were pre- 
vented. How ‘’vulnerable”’ 
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“The Swedish government functions as a 
great storehouse of information, which could 
exert undesirable pressure if in improper hands.” 


would Malmo be? 

The committee subsequently 
assigned to address these is- 
sues, “Sarbarhetskommitten” 
(Sark), published its report in 
December 1979. Despite the 
fact that the report emanated 
from the Department of De- 
fense, its findings are not con- 


fined to military prepared- 
ness; rather the risks and 
pressures implicit in the use of 
computers such as depen- 
dence upon foreign assistance, 
security and liability in the 
event of denial of access are 
carefully categorized and as- 
sessed. Although Sark recog- 


nizes the novelty of its percep- 
tions in promulgating the re- 
port, some of its interpreta- 
tions are already embodied in 
foreign (primarily European) 
data acts. 

“Internal” factors inherent 
in computer use, previously 
mentioned, are considered to- 


gether with external factors 
such as war (political and eco- 
nomic), terrorism and crimes 
against property which Sark 
holds may gain an entirely 
new dimension in an environ- 
ment of high computerization 
of payment transactions. The 
report assumes that politically 
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motivated acts of terrorism 
will continue to increase, be- 
coming a crucial factor in na- 
tional planning; and_ that 
Sweden’s dependence on in- 
ternational data transmission 
circuits that transit several 
countries creates a vulnerabil- 
ity tied to the political stability 
of each of those countries. 
The Sark report embraces 
worst-case analyses including 
enemy occupation in times of 
war, enemy capture of citizen 
information registers, the de- 
struction or damage of com- 
puters and communications 
systems by the electromag- 
netic pulse effect of nuclear 
explosions and natural catas- 
trophes affecting data banks 
internally and those extraterri- 
torial data bases on which the 
country is dependent. 

Swedish registers used in the 
study, for example, included 
social services, banking, in- 
ventory control and produc- 
tion scheduling. 


Personal Vuinerability 


As is generally characteristic 
of Sweden, occasions of com- 
puter vulnerability are also 
linked, closely in some cases, 
to privacy, implying a per- 
sonal vulnerability as well as 
national vulnerability. In Swe- 
den, the government performs 
a function of a great store- 
house of personal and com- 
mercial information, including 
information of a confidential 
and strategic nature such as 
population registers linked to 
places of residence and infor- 
mation pertaining to the inter- 
nal operations of private en- 
terprises. All of this, Sark 
holds, could be used to exert 
undesirable pressure were the 
data to fall into improper 
hands. 

It comes as no surprise, then, 
that Sark recommends inclu- 
sion of the Data Inspection 
Board among the authorities 
with primary responsibility 
for the vulnerability question. 
Furthermore, it is recom- 
mended that the Data Inspec- 
tion Board be awarded the pri- 
mary responsibility for licens- 
ing, supervising and examin- 
ing all data bases in coordina- 
tion with the Commander in 
Chief, the Telecommunica- 
tions Administration, — the 
Swedish Agency for Adminis- 
trative Development and the 
National Board of Economic 
Defense. 

Sark argues forcefully for ef- 
fective emergency prepared- 
ness in response to the num- 
ber and severity of factors 
present and contributing to 
national computer vulnerabil- 
ity. Also, linking vulnerability 
to informatics and economics, 
Sark implicitly suggests devel- 
opment of a national com- 





puter industry (hardware and 
software) to reduce foreign 
dependency and _ therefore 
eliminate some of the factors 
contributing to vulnerability. 
The investigative process 
and conclusions reached by 
the Swedish committee, while 
theoretically unique, may 
have broader impact. Other 
European countries are exam- 
ining the Sark report with 
great care, inviting the as- 
sumption that implementation 
of its recommendations may 
not be limited to Sweden. 


Information Sovereignty 


A dictionary defines sover- 
eignty as a state of being inde- 
pendent of all others or as a 
supreme and independent po- 
intical authority. U.S. law de- 
fines sovereignty, in its full 
sense, as a ‘supreme, absolute 
and uncontrollable power by 
which an independent state is 
governed.” For practical pur- 
poses, recognizing that every 
state is somewhat interdepen- 
dent on many others and must 
therefore accept some restric- 
tions on its actions, sover- 
eignty becomes “the residuum 
of power which a state pos- 
sesses within the confines laid 
down by international law,” 
according to Starke, Interna- 
tional Law. 

As it refers to information, 
national sovereignty reflects a 
recognition of the economic, 
cultural and political signifi- 
cance of information and a 
concurrent desire and intent to 
cultural and economic inter- 
ests by controlling the infor- 
mation resource and its distri- 
bution. 

Inasmuch as_ information 
sovereignty closely overlaps 
our discussion of informatics 
plans, the subject of sover- 
eignty — economic, cultural 
and informational — has al- 
ready been introduced. How- 
ever, the concept of informa- 
tion sovereignty can be dif- 
ferentiated from informatics 
in that it assumes the proprie- 
tary right of control over in- 
nate information, for nations 
and individuals — a right, 
moreover, which exists inde- 
pendent of either data pro- 
cessing. or telecommunica- 
tions. 

The concept of ‘information 
sovereignty,’ of course, cou- 
pled with or underpinning a 
pervasive ‘informatics’ plan, 
provides the intellectual basis 
or rationale for the most re- 
strictive scheme of regulation 
of telecommunications and 
computer technologies, cov- 
ering a broad spectrum of ac- 
tivity. Private- and_public- 


sector procurement, use, ex- || 


port and import are only a few 
areas where new or revised 
rules can be established to give 
the government a firmer hand. 


But “information  sover- 
eignty” is, or might become, 
far more pervasive in its inter- 
pretation and extension as it 
relates to the new technology. 
The concept is _ really 
technology-independent and, 
as such, may provide nations 
who seek a period of neo- 
isolationism an internationally 


“Information sov 


ereignty assumes the 


proprietary right of control over information, 
a right independent of DP or telecommunications.” 


respected shibboleth for draw- 
ing an information curtain 
around themselves. Although 
a contrary argument can be 
made that to do so may cut a 
nation off from the main- 
stream of world development, 
it is both difficult to make and 
at the same time ignores the 
fact that many nations, in one 


way or another, have often ex- 
pressed their desire to with- 
draw from the interdependent 
world scheme of trade, fi- 
nance, law enforcement or 
military preparedness. 

This discussion of sover- 
eignty and the evolution of the 
concept of information sover- 
eignty are obviously most nas- 
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cent — more so than “tele- 
informatics.” Most legal 
scholars and diplomats would 
likely eschew linking the vari- 
ous political and technical de- 
velopments around such a 
tentative conclusion; and in- 
deed, the evidence is still 
sketchy and the foundation 
for assuring a redefinition of 
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“Canada projects a loss of cultural 
autonomy with lost information sovereignty 
and has proposed vigorous laws to maintain them.” 


sovereignty is most infirm. 

Yet, the pace of technological 
changes and its impact on ex- 
isting institutional frame- 
works compels a candid as- 
sessment of even the “un- 
thinkable’’ on the logical as- 
sumption that the worst-case 
scenario may actually occur. 
For example, if a major under- 
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lying concern of national poli- 
ticians the world over is their 
increasing inability to deal ef- 
fectively with the problems of 
their cities because national 
government is too big — or 
with the problems of the 
world because the nation-state 
is too small — then the chal- 
lenges posed by a technology 


Corporation, we don’t provide just one or 
two lines of computer terminals, printers 
and telecommunications equipment. 


We carry them all. 


That’s why the Coca-Cola Bottling Company of Los 
Angeles turned to DJC for their peripheral needs. 

“We needed the right terminal for our distributed 
processing system. And DJC gave us a choice. They care- 
fully analyzed our system and application requirements, 
then provided us with the best suited terminal. In our 
case, the Lear-Siegler ADM-31 smart terminal was the 


perfect match’ 


nt 7 


that is truly acultural and apo- 
litical and promotes an ever 
more robust international 
transnational economic sys- 
tem for the world may be 
viewed most oppressively. It 
may theoretically justify, on a 
national scale, the most severe 
regulations on all information 
technologies and all informa- 
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tion or data both entering or 
leaving a nation’s borders. 
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many are linking sovereignty 
and national plans for regula- 
tion or control of information 
or information technology. 

Sweden, for example, associ- 
ates a loss of privacy with lost 
sovereignty and, of course, 
vulnerability. So does France. 
Canada projects a loss of cul- 
tural autonomy with lost in- 
formation sovereignty and has 
proposed vigorous plans for 
maintaining national eco- 
nomic and cultural sover- 
eignty. The Clyne Commis- 
sion Report on _ Tele- 
communications and Canada, 
while eschewing any assertion 
of supreme, independent 
power over all Canadian af- 
fairs, nonetheless postulates 
an urgent need for Canadians 
to secure, to the greatest ex- 
tent possible, control over de- 
cisions affecting the future of 
the nation. 

The principle is also re- 
flected in U.S. law in the so- 
called Fong case, which speci- 
fies that ‘‘the preservation of 
national independence and se- 
curity against foreign agges- 
sion or encroachment, regard- 
less of the form it may take, 
constitutes the highest duty of 
every nation and to which 
nearly all other considerations 
should be subordinated’ (em- 
phasis added). 

Clyne has defined telecom- 
munications as the essential 
infrastructure of the new and 
future society; therefore, con- 
trol over national life in the 
21st century is contingent 
upon control of the infrastruc- 
ture. The report prescribes a 
number of radical moves in 
the communications and data 
processing industries to theo- 
retically contravene any loss 
of national independence, but 
which practically restrict or 
prohibit any penetration by 
international entities of the 
Canadian market. 

These actions include gov- 
ernment subsidy of national 
data banks, data processing 
organizations and distribution 
facilities and limits on satellite 
transmissions to those ori- 
ginating from Canadian satel- 
lites; and although it was later 
rejected, the committee re- 
ported a recommendation to 
delete all U.S. commercials 
from ‘‘transplant” program- 
ming as well as Canadian mass 
media communications. 


Cultural Integrity 


Perhaps for more justified 
reasons, less-developed coun- 
tries increasingly express eon- 
cern over cultural and political 
integrity, which they feel is 
threatened by “electronic col- 
onialization” and “electronic 
imperialism.”” These emotion- 
packed phrases express per- 
ceived threats to national sov- 
ereignty. 





Some technologies have al- 
ready been the subject of in- 
tense (as yet inconclusive) de- 
bate — for example, earth- 
sensing satellites, which, in 
their geostationary _ orbits, 
transmit the space above all 
countries, gathering  geo- 
graphic, climatic and seismic 
data for global benefit. Earth- 
sensing satellites provide in- 
formation on such various 
matters as crop conditions, 
mineral and fuels exploration, 
forest management, national 
resource inventories, flood 
control, pinpointing of fish 
concentrations for fishing in- 
dustries and frost-edges for 
the citrus industry. The sover- 
eignty argument, however, is 
mustered to contest free ex- 
traction of any data which, as 
a national resource, should not 
be exploited without proper 
compensation to the “‘origina- 
tors’’ or owners of that infor- 
mation. 

As interpreted by Cl) 
understood increasingly 
less-developed countries, in 
the information age there will 
be two classes of people and 
nations: the exploiters and the 
exploited. Developing coun- 
tries fear that in an unregu- 
lated global environment they 
will be precluded from later 
developing higher technologi- 
cal industries and services to 
serve their constituencies, ei- 
ther because necessary re- 
sources, such as the spectrum, 
are exhausted by then, or be- 
cause entry into a market in 
competition with established, 
international service providers 
is practically impossible. 


Policy Outlook 


Privacy and data protection 
laws, taxes on_ information 
and increased tariffs and re- 
strictions on telecommunica- 
tions facilities will no doubt 
continue to proliferate in Eu- 
rope, Canada and Japan. In 
addition, more direct control 
of international information 
flows everywhere appears 
likely as tensions rise over 
trade, unemployment and in- 
flation. Coupled with the bar- 
riers to the free flow of infor- 
mation already erected by the 
Soviet Union and many less- 
developed countries, the U.S. 
and all nations dependent 
upon global information flows 
confront what may be one of 
the most complicated, convo- 
luted issues of this century. 

Censorship laws, data pro- 
tection laws, tariffs, stan- 
dards, information taxes, na- 
tionalization, computer vul- 
nerability, information sover- 
eignty, theft by computer- 
satellite link and information 
sabotage by ‘‘hunter-killer’’ 
satellites are all part of this 
global arena where nations are 
awakening to one of the 


world’s oldest but most im- 
portant resources: informa- 
tion. 

These developments present 
an imminent threat to the 
world economy and all nations 
dependent upon the free flow 
of information across national 
borders. 

In the U.S., where the com- 


munications revolution is 
most advanced, the threat is 
perhaps greater. However, al- 
though there seems to be a 
growing awareness of this 
phenomenon within both the 
public and private sectors, 
politicians, policymakers and 
the body politic in the U.S. 
have not yet fully grasped the 


“The body politic in the U.S. 
has not fully grasped the significance of the 
emerging transborder data barriers and their impact.” 


significance of emerging 
transborder data barriers and 
their potential impact upon 
the use, production, storage 
and distribution of informa- 
tion throughout the world and 
what that means to the U.S. in 
a rapidly changing world eco- 
nomic setting. 


Thus, the U.S. has focused 


little attention on the need for 
a comprehensive _ national 
communications and informa- 
tion policy. Indeed, responsi- 
bility for the development of 
U.S. policies in this field has 
been relegated to a number of 
governmental bodies without 
sufficient coordination or co- 
operation among them. 
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“There are signs that the U.S. growth 


in high-technology industries may be slowing 
down due to a decline in research and development.” 


The need fora national com- 
munications and information 
policy (or policies) is becom- 
ing apparent. At a minimum, 
it must include: 

(1) Continuation of an exam- 
ination of regulatory practices 
that inhibit open competition 
in the domestic market for in- 
formation products and ser- 


“An application development 
system that’s 5 times 
more productive than DMS?” . 


eT 


vices such as has been carried 
out by the FCC through its 
Computer Inquiry II, and as 
both the House and Senate 
have engaged in during the 
last few years. 

(2) A review of copyright 
and relevant property laws to 
maintain appropriate incen- 
tives for innovations such as 


_Cincom’s new 
Series 80 MANTIS, 
and it’s compatible 
with both CICS 
and ENVIRON/1.” 


Will your system measure up to MANTIS? 


integrated directory 


Full DOS/OS Compatibility 


MANTIS DMS/OTHER 


VLN 


the National Commission on 
New Technological Uses of 
Copyrighted Works initiated. 
(3) The clarification of the 
role of the public and private 
sectors in the development of 
computerized data bases and 
other information products 
and services, thus aiding in 
the refinement of the related 


laws of ownership, access and 
privacy. This is an area of in- 
creasing importance and sen- 
sitivity as government itself 
balloons into the single largest 
“information” producer in 
our economy. 

(4) The establishment of 
minimum standards to en- 
courage the effective inter- 
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change of information on all 
societal levels. 

U.S. policymakers face a for- 
midable challenge in the vital 
tasks of integrating U.S. na- 
tional communications and in- 
formation policies with do- 
mestic policies regarding com- 
petition, copyright and pri- 
vacy. Most important, they 
will then be interweaving 
those policies with U.S. for- 
eign aid, foreign affairs and 
international economic poli- 
cies. Yet the task of harmoniz- 
ing domestic and international 
policy is central to develop- 
ment of a U.S. economic strat- 
egy. 

There are also signs that the 
U.S. growth in high-techno- 
logy industries may be slow- 
ing down because of a relative 
decline in U.S. research and 
development. This coincides 
with estimates indicating that 
the world market for telecom- 
munications in 1987 will be 
$65 billion and in the U.S., by 
another estimate, the market 
for both equipment and ser- 
vices will rise to $88 billion in 
terms of adjusted ‘‘real’”’ 
growth in the next 10 years. 

Throughout this discussion 
are the recurring and central 
issues related to the U.S. 
world trade position, invest- 
ment, innovation and R&D 
and the corollary issue of 
technology transfer. But on 
both trade and_ technology 
transfer, the U.S. has failed to 
articulate a coordinated na- 
tional policy. After a two-year 
study of investment, innova- 
tion and R&D, the Carter ad- 
ministration: failed to articu- 
late its import and therefore 
failed to seize the leadership 
demanded. It is essential that 
U.S. leaders and representa- 
tives enter into every discus- 
sion and debate in which the 
information war is now being 
waged, with clearly defined 
national policies, for in these 
forums now meeting, the 
world’s future information 
policy will be shaped and thus 
the economic future of the 
U.S. decided. 

We must have international 
regulation and _ international 
agreements — it is inevitable. 
The only question, to put it 
simply, is whether the regula- 
tion we eventually are forced 
to live with is good or bad, 
well thought out and forward- 
looking or reactionary and 
cumbersome in its conception. 

Against that understanding 
and acceptance of the need to 
act — not singly react; making 
a patchwork of myriad con- 
flicting laws already in place, 
the U.S. should engage as 
many nations as possible — bi- 
laterally, regionally or on an 
even larger scale — to examine 
such issues as communication 
and cultural integrity; educa- 





tion, manpower and cultural 
interchange; access to and re- 
sponsibilities of the mass me- 
dia. 

We also need to examine and 
seek agreement on several spe- 
cific areas where the need for 
consistent, minimum regula- 
tion and new technological de- 
velopment come into play; for 
example, regarding communi- 
cations equipment and stan- 
dards, communications tariffs 
and facilities planning; and 
multilateral agreements to as- 
sure the privacy, confidential- 
ity and security of the infor- 
mation being communicated. 

For indeed, we need agree- 
ments on compatible equip- 
ment, standards and reciprocal 
certification to permit an af- 
fordable and yet effective in- 
terface of equipment systems 
— country to country. 


Tariff Agreements 


We need agreements that will 
preclude prohibitive _ tariffs 
within each country that 
would, for example, subject 
shared private-line systems to 
cost schedules based not on 
the cost of the leased line, but 
on a volume-sensitive, per- 
message basis. 

And we need tariffs i: each 
country to be cost-based and 
better harmonized nation to 
nation so that the cost of 
transmission per mile across a 
national border is not 10 to 20 
times that of transmission 
over the same distance within 
those countries. 

We also need to provide a fo- 
rum or mechanism for under- 
seas cable planning. In con- 
junction with our satellite 
planning process, we need to 
ensure such cable planning is 
made through a consultative 
procedure involving all parties 
concerned with the develop- 
ment of public facilities 
throughout the world (allow- 
ing, of course, for private de- 
sign, development and inno- 
vation). 

At a minimum, such plan- 
ning should not be subjected 
to or unduly affected by uni- 
lateral decisions of a single 
nation-state. Specifically, the 
actions of one agency or in- 
strumentality, such as the U.S. 
domestic regulatory agency, 
the FCC, should not be a 
source of continuing uncer- 
tainty or anxiety to such plan- 
ning. 


Regard for Confidentiality 


Finally we need agreements 
that will preserve, not termi- 
nate, the confidentiality of all 
international transactions 
without dictating conflicting 
operating standards and pro- 
cedures with which the user 
cannot successfully operate. 
Strongly differing views of 
privacy, security or protective 


enforcement of regulation can 
only create conflict between 
and among the nation-states. 


New Focus 


This dimension of our for- 
eign relations offers a chal- 
lenge both to our idealism and 


sense. It is the challenge of the 
last quarter of this century. 
For it is now evident that nei- 
ther expanding crosscultural 
communication nor increasing 
trade necessarily leads to in- 
creased cooperation or under- 
standing. 


“To be specific, what is needed is 
a national and world focus on the implications 
of the new global communications phenomena.” 


focus on the implications of 
the new global communica- 
tions phenomena. 

There is a difference between 
data and information; there is 
a difference between informa- 
tion flowing in the channels of 
communications and informa- 


commerce. If one shall be 
wholly free and one only par- 
tially free and subject to trade 
restrictions, taxes and tariffs, 
the U.S. should play a leader- 
ship role in making that dis- 
tinction. The stakes are too 
high not to play that role. In- 


our ingenuity, our sense of 
mission 


To be 


and our common 


specific, 
needed is a national and world 


what is 


tion products and services deed, 
flowing in the channels of 


been higher. 


Why your next terminal should come from 
a communications company. 


our terminals have to 
communicate with some- 
thing, somewhere. So be- 


fore you select your next terminal 
system, consider two things. The 
terminal’s own flexibility and 
power. And how well it performs 
within your whole communica- 
aCe) ohm eCau ie) ee 


Improved office 
productivity 
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Terminal System lets you inte- 
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Functions like data entry and 
validation. Text processing: 
Distributed data processing using 
COBOL or BASIC. 





And of course, 
data communications — with 3270, 





2780/3780/ Multileaving, and 


TTY protocols. So you maximize 


productivity, improve cost effi- 
ciency, and tighten your manage- 
ment control. 


Improved network 
productivity 
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integral part of your network. 
With extra features that let you 
monitor and test your terminals 
from a central site. And provide 
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network management. 


Codex gives you both 


When it comes to integrating 


pr 


; 


A 


GF | nem ennm enna 


- 
AAAS DOD A 





the complete communications net- 
work with the complete intelligent 
terminal system, no one under- 
stands your needs better than 
Codex. For almost two decades, 
we’ ve been shaping information 
networks to make them more effi- 
cient, and more productive. 

No other terminal manufacturer 
can make that statement. Call 
or write today for the full details. 


vy A Subsidiary of 
MOTOROLA INC. 


We'll get you through 
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The bo-sherrel M-3 Asynchronous Line Driver provides 
full duplex data transmission over regular 4-wire lines. It 
is end-to-end compatible with bo-sherrel’s M-1 Short 
Haul Modem, but requires power from the attached 
terminal. 


Quantity: Price: 
bo-sherrel co. ‘O06 aaa 


100-999 $67.00 
415 + 792-0354 1000 — UP $51.00 


6101 Jarvis Avenue 
Newark, CA 94560 
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A TIMEPLEX 
CUSTOMER REPORT 
ON STATISTICAL 
MULTIPLEXING. 


The University of Illinois is using 
over 60 Timeplex SERIES II 
MICROPLEXER™* statistical mul- 
tiplexers to help handle the effi- 
cient operation of its on-line 
Library Circulation System. 


Using terminals, the system ties 
the libraries of 17 universities 
together in a network that dra- 
matically multiplies the circula- 
tion list available to students, 
professors and others. 


“We have more than 300 termi- 
nals, plus many modems and 
other devices inour LCS net- 
work,” according to Dick Preston, 
Senior Network Engineer. “Time- 
plex gives us a comprehensive 
diagnostic system right in the 
stat mux to help determine 
which device has malfunctioned, 
and which one is a potential 
problem.” 


The MICROPLEXER provides a 
variety of special test messages 
and signals to help users test 
devices connected to it. The tests 
executed from the front panel or 
the optional Supervisory Port are 
the most extensive available on 
any stat mux. 


Concludes Mr. Preston: “The self- 
checks and automatic features we 
get with our Timeplex equipment 
help us minimize downtime and 
keep our network running trou- 
ble-free.” 


Use the handy coupon to 

get full details on this 
MICROPLEXER application- 
plus more information on 
what Timeplex can do for your 
network. 


Visit the Timeplex booth 
(#740) at Interface. 
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Timeplex, Inc./One Communications Plaza 
Rochelle Park, New Jersey 07662 
Phone: (201) 368-1113/TWX: 710-990-5483 
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The University of Illinois uses over 60 
Timeplex SERIES II MICROPLEXER statis- 
tical multiplexers to handle the input/out- 
put of more than 300 terminals linked to a 
computer in Chicago. This diagram illus- 
trates a MICROPLEXER-based tail circuit 
at a remote location. 


*Patents Pending 


CHECK US OUT. 
ONLY TIMEPLEX CAN BO IT. 


Please send the following: 
University of Illinois Case Study 
More information on 
the SERIES II MICROPLEXER 
Handbook on Statistical Multiplexing 
Please call me, 
I have an immediate need. 





Name 

Title 

Company 

Address 

 COPMMARI ENG FON Se Sha eS 
Telephone CWD 031881 


Send coupon to: Timeplex, Inc. 
One Communications Plaza 
Rochelle Park, New Jersey 07662 





= Maybeeu didn’t know we had sucha 
Memor ex r e-defines large family of display stations, controllers, ; 
@ transmission control units and printers. 
your option Ss Well, there’s something else you might not 
= know about the Memorex Communications 
product family. Allofourfamilymembers — 
not only work with one another, they also 
perform well with the equipment you might 
already have. 
It’s this unique flexibility that dramatically 
increases your options. 
Of course, every product in the Memorex 
Communications family has certain com- 
mon characteristics that are always high 
on yout list of data-processing priorities. 
Like proven performance that has been 
both recognized and accepted world wide. 
Products carefully engineered to help { 
assure operator comfort and improve their. 
productivity and accuracy. Consistent track 
records of quality, availability and service. 
Plus cost effectiveness made possible 
through energy and power-saving features. 
So, when you consider acquiring display 
stations, controllers, transmission control 
units and printers—consider the options. 
For all the specifics on every member of 
the Memorex family, call Laurie Schuler 
at (408) 996-9000. Or write Memorex 
Communications, 18922 Forge Drive, 
Cupertino, California 95014. 
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MEMOREX 


TWENTY YEARS OF LEADERSHIP 
AND THE EDGE ON TOMORROW. 
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